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Monolithic gas-tight beffles of Refractory Concrete are easily made 


with @ castable refractory and simple forms. 
- 2 


Lumnite steel stack linings keep drafts up and costly repairs due to 


corrosion and abrasion down. 


Deer linings and other special shapes are easily cast in molds with 


Front wall of boiler is lined with 9 inches of Refractory Concrete 


dastahle C 








table Refractory Concrete. tion in lent dition after a year of service. 


Castables Save time and cut costs 


Power-plant engineers find that castable refrac- 
tories provide a fast, easy way to place or repair 
linings in steel stacks, breechings, boiler walls 
and hearths, doors, coal bunkers and ash pits. 
Refractory and insulating concrete made with 
castables can be mixed simply by adding water 
right on the job, and casting into place. Costs 
are cut and time saved because they reach ser- 
vice strength within 24 hours—and usually give 
better service than other refractories. 

Castables are prepared mixes of Lumnite* 
calcium-aluminate cement and special aggregates 


**LUMNITE” to the registered trade-mark of the calcium-aluminate cement manufactured by Universal Adas Cement Company. 


selected to meet specific temperature and insula- 
tion service. They are made and sold by manu- 
facturers of refractories, and come ready-made for 
many refractory jobs. 

There is no need to stock large inventories of 
special refractory shapes—they can be cast as 
needed. Keep a supply of your favorite brand of 
Lumnite castable on hand ready for a rush job 
For more information write: Lumnite Bureau, 
Universal Atlas Cement Company (United States 
Steel Corporation Subsidiary), 100 Park Avenue, 
New York 17, New York. 





LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 





UNITED STATES STEEL HOUR—Televised alternate weeks —See your newspaper for time and station. 
Circle 141 on READ-N-CIRCLE card for more dato 





FIRE PROTECTION for the Edward Hines Lumber Company 
is assured by four Worthington vertical turbine fire pumps. 


Costly well drilling was eliminated here because the versa- 
tile Worthington pumps take water from a nearby river 


We hope these Worthington pumps are never used! 


Don't get us wrong. They’re good pumps. Can't be they’re always primed. And on top of approval by 





beat for always-adequate pressure, long life and real 
dependability. 

Thing is, though, they're fire pumps — Worthington 
vertical turbine fire pumps — ready to supply water for 
the sprinkler system at the Edward Hines Lumber 
Company in Westfir, Oregon. 

Main point — if and when they're ever needed, these 
Worthington pumps will go to work instantaneously, 
delivering enough water to quench any fire. Reason is 


Factory Mutual and Underwriters Laboratories, they're 
guaranteed by Worthington to deliver rated capacity 
whether pumping from a deep well or from a surface 
supply. 

Our bulletin W-450-B42 tells all about the 
Worthington vertical turbine fire pump. Write for it 
today — you may be glad you did. Worthington 
Monee NT | Vertical Turbine Pump Division, 
Harrison, 04.1 


WORTHINGTON 
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THE WORLD’S BROADEST LINE ASSURES YOU THE RIGHT PUMP FOR EVERY JOB 
CENTRIFUGAL - 
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CONSERVE GROUND WATER —IT IS A VALUABLE RESOURCE 
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why civil defense ? ? 7? 


why civil defense in INDUSTRY & POWER ? ? ? ? 


We answer the first question, “why civil defense?”, on page 41 with 
direct quotation from Gov. Val Peterson, administrator, Federal Civil 
Defense Administration. But it is in this space, where we informally chat 
with you every month, that we feel it is appropriate to answer the second 
question, “why civil defense in Inpustry & Power?” 

Ultimately, the answer we give rests on our abiding and basic con- 
tention that all of us are men before we are engineers. You can take that 
in terms of biological growth or moral responsibility. Makes little dif- 
ference; we feel the conviction equally sincerely either way. The fact 
is that each of us is a human being before we are representative of any 
governmental, professional, or social order. We have said essentially the 
same thing before in this column. We shall probably say it again in the 
future when another occasion may demand. 

But the present occasion — civil defense — makes these rather abstract 
thoughts particularly concrete, in the specific terms that relate our sur- 
vival as humans to Inpustry & Powenr’s technical domain — which is 
your technical domain, too. Gov. Peterson establishes quite clearly the 
dependence of our country’s success in Civil Defense on Industry’s Power 
Services. So, as is very often true, many may owe much to a few. In this 
instance, the “few” are all of us with responsibility for Industry’s Power 
Services. Every occupant of space within our country’s borders relies on 
Civil Defense, whether he knows it or not. And Civil Defense relies on 
you — whether you know it or not. Part of the mission in our editorial 
program for Civil Defense is to make you aware of the great reliance 
Civil Defense does place on Industry’s Power Services. 

In this issue, pages 41 to 45 are calculated to demonstrate to you just 
how Civil Defense relies on your engineering realm. By spelling out 
specific action you can take, we hope you will be moved to act. By asking 
you to return the Profile Questionnaire on pages 43-44, we hope to 
gather in data that will move us to act in the most advantageous direc- 
tions. That we will act is a matter of firmly established policy. We have 
committed to ourselves, and hereby commit to you, an editorial program 
to cover the aspects of Industry’s Power Services that bear on Civil 
Defense — this program to continue as long as Congress sees fit to con- 
tinue a Civil Defense agency. 

We feel compelled to follow such a program simply because of this 
conviction of ours that we are men before we are engineers. In terms of 
you who read Inpustry & Power, this conviction means just this: to 
survive as men, you who provide Industry’s Power Services must respond 
to the particular needs of Civil Defense. 

We do not mean to say that Industry’s Power Services are the sole 
basis for success in Civil Defense. We certainly do not mean to deny the 
importance of any other professions. But Inpustry & Power is devoted to 
particular professional calling — your calling. As editors, engineers, or 
men, we can’t ignore the demands of Civil Defense upon us. We do not 
think you can either. That is why Civil Defense is in Inpustry & Power. 


Harold A. Bergen, Editor 


INDUSTRY & POWER 





ae, Modusiry and 


Commercial Bank Building, St. Joseph, Michigan 








Volume 69 October 1955 _ se Powe If 


7ePrPSBECTAG FEAT UR SE 


Civil defense is your problem! 
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When buying coal it’s not 
always wise to save pennies on 
price. Lowest steam cost—not 
lowest cost per ton—is the true 
measure of combustion economy. 


At our Enos 
and Enoco Mines... 


Our quality Fifth Vein coals are 
carefully processed then blended 
to each customer's specific size 
requirements. Quality control, 
flexibility of sizing, continuous 
uniformity and dependable de- 
livery of the Quality Fives gives 


you actual fuel economy. 


Enos and Enoco—The Quality 
Fives—have performance rec- 
ords which ace Fact, not Fancy. 
May we save you pennies— 
and dollars? 


Pog rete, 
7 \ Place a trial order. 
| Make a test comparison. 
tn 
THE ENOS COAL 
MINING COMPANY 


Soles Offices for Enos and Enoco Coals 


1405 Merchants Bank Bidg. 310 S. Michigan Ave. 
indianapolis 4, Indiana Chicago 4, Iilinois 
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FUSION PROCESS STILL IN THE NEWS 


Thermonuclear ("fusion") reactions remain an 
item of great interest, following the hint dropped 
at the Geneva Conference to the effect that power 
from the fusion process is a foreseeable reality. 
The late Enrico Fermi, pioneer in harnessing the 
fission process, also held a patent for the fusion 
process. Fission was chosen over fusion as the 
quickest way to a weapon in the days when such 
choice had to be made. At least one member of the 
Joint Congressional Committee on Atomic Energy 
believes that it will take a long time to work out 
peaceful application of the fusion process, though 
he feels scientists may accidentally stumble on the 
answers. The AEC acknowledges that a controlled 
thermonuclear reaction program is one of many pro- 
grams presently underway. Only encouragement a tor 
AEC official would give, though, is the opinion 
that we "do not know that it is impossible.” 


REPORT SHOWS $151 MILLION SPENT FOR REACTORS 


The 18th semiannual report of the AEC shows that 
nearly $151 million were expended for reactor 
development during the fiscal year ending June 30. 
Number of industrial study groups working with the 
AEC in areas of nuclear power was increased to 25, 
bringing the number of individual organizations 
now in the program to 81. Civilian power reactor 
programs are pursuing the following basic reactor 
types: pressurized water, boiling water, sodium- 
graphite, fast breeder, homogeneous, liquid-metal- 
fueled, organic-moderated, and small-sized civil- 
ian reactors. The report states "Applications to 
mining operations and outlying industrial plants 
also appear likely for packaged power reactors.” 


MEETINGS AND EXHIBITS BLANKET NUCLEAR FIELD 


It’s open season on meetings and exhibits in and 
about nuclear energy. The Atomic Industrial Forum 
and the American Nuclear Society have just wound 
up a Trade Fair and technical meeting in Washington. 

. . Tracer Lab, Inc., is holding a symposium on 
applications of radioactivity in food and food 
processing this month. . . . The National Industrial 
Conference Board will convene its fourth annual 
conference on Atomic Energy In Industry late this 
month. . . . New York City is to have an atomic energy 
exposition running from October 20 to November 3 
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No cranes are required. Arc chutes pivot. Rest on fixed stop 
Illustration shows 15 kv magnetic air circuit breaker 


1-T-E Switchgear in 15 kv rating. All I-T-E circuit breakers are 
horizontal drawout, interchangeable in like ratings. 


TILTING 
ARC 
CHUTES 


New I-T-E development for 
15 kv air circuit breakers 


The saving of time and effort which the 
new I-T-E tilting arc chutes make possible 
can best be appreciated by anybody who 
has ever removed the other kind. When 
inspection time comes, there’s no crane 
lifting of heavy assemblies, no danger of 
dropping and damaging valuable parts. 
The arc chutes pivot back safely out of 
the way for easy inspection of contacts 
and arc plates. Only I-T-E makes magnetic 
air circuit _ breakers with this convenient, 
modern feature 

I-T-E Metal-Clad Switchgear is made 
in three basic ratings (5 kv, 7.5 kv and 
15 kv), and will interrupt through 500,000 
kva. Throughout the line, time-proved fea 
tures add extra value. Circuit breakers are 
jig fitted to enclosures. Welded, rigid frames 
and housings can be lifted as a unit without 
losing alignment. Complete isolation of 
compartments insures safety and conti 
nuity of service 

lake advantage of I-T-E planning and 
engineering assistance when you orders 
switchgear. It assures you protection with 
economy, plus better performance. For 
details, contact the I-T-E field office nearest 
you—look in your classified directory 
under “Electric Equipment.”’ Or write for 
Bulletin 7004C. I-T-E Circuit Breaker 
Company, Switchgear Division, 19th & 
Hamilton Sts., Phila. 30, Pa 


1-T-E CIRCUIT BREAKER COMPANY Switchgear Division 
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IMMEDIATE 
DELIVERY 


from the World’s Largest Stock 


CHROMALOX 
Electric Heaters 


Chromatox offers you prompt service from the 
world’s largest factory stock of industrial electric 
heaters . . . over 15,000 types, sizes and ratings. 
Local stocks at points throughout the nation. 

There is a specific Chromalox Electric Heater 
to heat liquids, air and gases. For heating platens, 
dies, molds, moving metal parts . . . anywhere 
you need fast, clean, economical and easy-to- 
control heat up to 1100° F. 


Lot the Chromalox Sales-Engineering statt solve 


Write for your copy 
of Catalog 50 


Contains information on com- 
plete line of Chromalox Electric 
Heaters, elements, thermostats, 
contactors and switches. Gives Ea 
uses, construction information 
and prices, plus basic heat caicu- 
lation data and heat lows charts. 

For ideas on additional applications of electric heat, 
request Booklet F1550-—"101 Ways to Apply Electric 


Edwin L. Wiegand Company 


7520 Thomas Boulevard, Pittsburgh 8, Pennsylvania 


CHROMALOK 


EDWIN L. WIEGAND COMPANY 

7520 Thomas Boulevard, Pittsburgh 8, Pa. 
(() Please send me Catalog 50 

([] Please send me “101 Ways” 

(C) Have a Sales-Engineer contact me. 
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under the joint sponsorship of the Atomic Indus- 
trial Forum, the Fund for Peaceful Atomic Develop- 
ment, and the Carnegie Endowment for International 
Peace. . . . The Power Show running in Chicago next 
month will have a special atomic power section.... 
The AIChE is running a Nuclear Engineering and 
Science Congress from December 12 to 16— a meeting 
that will present 292 technical papers in 50 ses- 
sions. ...Allinall, it looks like a busy nuclear 
season, 


PRIVATE NUCLEAR RESEARCH PROGRESSES 





A power development laboratory and a swimming- 
pool-type research reactor unit will be completed 
at Battelle Memorial Institute by the end of the 
year. Both projects will be used in the develop- 
ment of nuclear power plants for the commercial 
generation of electricity. ... Socony Mobil Oil 
is establishing a wholly owned nuclear research 
center. Socony Mobil is also a participant with 
seven other private companies building a nuclear 
reactor for industrial research. Construction 
both facilities is expected to begin very soon... . 
General Electric formally opened a new radiation 
laboratory at its Schenectady plant. 





EXPORT CONTROLS LIFTED ON ATOMIC COMPONENTS 





Export licensing controls with respect to certain 
electrical, industrial, and scientific instru- 
ments and equipment items useful in atomic energy 
work have been lifted by the AEC. The Department of 
Commerce will institute export licensing controls 
on most of these items with regard to their poten- 
tial strategic applications. 


NUCLEAR WORK SPAWNS NEW ALLOY 


A new zirconium alloy has been developed in 
Westinghouse'’s Atomic Power Division in attempts to 
find a structural metal capable of withstanding the 
intense corrosive attack of water under high tem- 
perature and pressure. The new alloy is so resistant 
to the extremely corrosive action of high-tempera- 
ture, high-pressure water in nuclear reactors that 
only ten-thousandths of an inch of corrosion can 
be measured in a year's time. The new zirconium 
alloy is designated Zircaloy-2. 
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Your chimney never 
smokes any more. 
Did you change to 
another fuel? 





We just changed to another kind of coal. And 
man! Does it make a difference! No smoke. No 
clinkers. No trouble. And very few ashes. 


What kind of 


magic coal is this? 





It’s one of the superior quality coals produced 
on the Chesapeake and Ohio. But the important 
thing is that it is exactly right for our type 
of installation. 


Say, I’ve got to look into 
this! We’re always 
having boiler room 
trouble at our plant. 





Picking the right coal is a job for an expert. 
I never realized there were so many things to 
consider. Size, moisture, sulphur, ash softening 
temperature, etc., as well as BTU’s. 

Why don’t you write to the C&O coal people? 
Tell them your problem and describe your boiler 
equipment. They'll help you find the very best 
coal for your particular condition. 


¢ s 
/ 
‘PG; 
{ , 
uly 


afl 


There's a lot more to buying coal thon 
the . Wh | 
me cos per ion why not cones os! §©Chesapeake and Ohio Railway 
particular fuel requirements, or write to: 


R. C. Riedinger, General Coal Troffic WORLD'S LARGEST CARRIER &) 


f BITUMIN 
Manager, Chesapeake and Ohio Rail- » Be Of BITUMINOUS COAL 
way Company, Terminal Tower, Cleve- j 


land |, Ohio. 
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700-General-purpose drive — pre- 
cise, stepless adjustable speed 


New adjustable speed drive can be 
coupled or belted to an existing mo- 
tor to control speed within + two per- 
cent for fans, centrifugal pumps, and 
compressors. Can also handle con- 
stant-torque loads such as mills, con- 
veyors, and machinery. Complete sys- 
tem consists of an “Ampli-Speed” 
Drive, a wall-mounted Magnetic Am- 
plifier Speed Control, and a control 
rheostat mounted at any convenient 
location. Air-cooled unit uses a d-c- 
controlled magnetic connection be- 
tween input and output shafts. Speed 
can be changed by turning the con- 
trol. rheostat knob, or by automatic 
combustion, pressure, or liquid-level 
controls. Speed changes are stepless 
The drive is designed for motor 
speeds of 870, 1150, or 1750 rpm 
Horsepower ratings range up to 95 
horsepower for fan-type loads and 75 
horsepower for constant-torque loads 
Evectrric Macninery Mrc. Company 


701-Medium-speed engine runs on 
almost any fuel 


Four-cycle, 400 to 1400-horsepower, 
heavy-duty, continuous-service en- 
gine uses residual, crude and distil- 
late oils, natural gas, sewage gas, 
manufactured gas, or propane. High 
structural strength reduces founda- 
tion and installation expenses, and 
makes the engine adaptable for trailer 
or rail-car mounting. Crankshaft is 
suspended from the frame, which 
leaves the engine base as a unit for 
supporting the engine and mounting 
it on the foundation. The base serves 
as the oil sump for stationary appli- 
cations. The welded steel engine 
frame is fitted with cast iron cylinder 
liners. Water jackets are cast integral 
with the liner, which permits with- 
drawing the piston, connecting rod, 
and liner as a complete assembly to 
simplify maintenance. Engine is de- 
signed for power take off from either 
end, and can be equipped with stand- 
ard clutches, hydraulic couplings, 
torque converters, or other power 
take off equipment. Engine operates 
smoothly, has low fuel consumption 
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WITH AN 
AMESTEAM 


GENERATOR 


a —® 7 reo s 
—h ee LL 
For: ps ¥ 7 
PROCESSING 
HEAT — POWER 


20 sizes, 10 to 600 H.P., 15 to 200% 
W.P., oil, gas or oil-gas combina- 
tions with quick fuel switchover 
feature. 


SAVINGS IN FIRST COST! 


Your purchase price includes complete unit — no 
hidden “extras” to buy later on! 


SAVINGS AT INSTALLATIONS 


Just set on level concrete floor, connect to service 
lines and breeching. Nothing to assemble. No 
brick work required. 


wey AsseneLD ann SAVINGS IN OPERATION 


All piping, wiring and operating Ames-designed davit hinged flue A minimum of supervision — lower manhour 
ports completely assembled and covers and baffle provide quick iramants for maintenan il i d 
tested ot factory — units shipped and complete access to the furnace requirome ° nveN ce easily reprace 


in ready-to-fire condition | and all tubes. inexpensive plastic refractories — 80% thermal 


efficiency. 


Write for bulletin today! 
AMPLE ROOM ne ce 


wadesneath Fer ser. AMES IRON WORKS, INC. 


vicing auxiliary 
equipment. Control Oswego, N. Y., Box F-105 
pone! at eye level Gentle 


Please send me further information on AMESTEAM 
GENERATORS and name of nearest representative 


NAME 


COMPANY 


AUTOMATIC ADDRESS 


operation, fully --<--«- 
safeguarded, is pro- 


vided by factory 
installed and tested A MES 
— IRON WORKS inc 


) BOX F-105 OSWEGO, WN. Y. 
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and high power output. Available in 6- 
and 8-cylinder models, the naturally 
aspirated and exhaust turbocharged 
line covers a range from 400 to 1400 
horsepower, WorTHIncton Corpora- 
TION 


702-Hydraulic vise speeds 
maintenance 


New hydraulic vise is controlled by 
two simple foot pedals—one to apply 
power and one to release. Frees oper- 
ator’s hands for handling and posi- 
tioning. Stop control is adjustable so 
that vise grips and holds work with a 
single power stroke. Features a new 
hydraulic pump that uses a replace- 


able cartridge containing main check 
valve, release valve and bypass re- 
lief valve. This eliminates a common 
hydraulic-vise maintenance problem. 
Vise can be fully opened in four sec- 
onds, Maximum hydraulic pressure is 
7000 psi, maximum jaw pressure is 
4000 pounds. Jaw width is four inches, 
opening six inches. THe CoLUMBIAN 
Vise & Mrc. Co 


] > 


703-Lattice mountings solve 
vibration problems 


Bonded-rubber lattice mounting 
provides a high degree of vibration 
and noise isolation, particularly in the 
low-frequency, high-amplitude 
range. This new mounting is available 
in capacities ranging from 250 to 
3000 pounds and sstatic deflections 
from % to 14% inches. Mounting has a 
lattice rubber section that is bonded 
to horizontal steel plates at top and 
bottom. Where the operating speed of 
the machine is extremely low, mount- 
ings may be installed in series for 
even more effective vibration isola- 
tion. Lorp Manuracturtnc Company. 


704-Hand spreader for ice- 
melting pellets 


Ice- and snow-melting chemical 
pellets now come in 300- and 500- 
pound reinforced fiberboard contain- 
ers. MELT has 30 times the thawing 
capacity of salt. Included with each 
500-pound drum is a mechanical hand 
spreader. Leaves no residue and will 
not harm vegetation, rubber, asphalt, 
or concrete. Phosphate-type rust in- 


hibitor interspersed with the pellets 
protects metal from deterioration. 
Also comes in 25-, 50-, 100-, and 200- 
pound drums. Cuem Inpustriat Co 


705-Thermostatic absorption-type 
dehumidifier 


Automatically regulated dual-tower 
absorption-type, heavy-duty dehu- 
midifier uses silica gel as drying agent 
Maintains humidity as low as 10 per- 
cent in areas up to 60,000 cubic feet 
over a wide temperature range. Has 
dry air output of 150 cfm and can 
remove four to five pounds of water 
per hour. Silica gel is regenerated 


automatically by an electric heating 
element. A four-way valve alternate- 
ly directs the air from one silica gel 
tower to the other, so that one tower 
is regenerated as the other dehumidi- 
fies. Built-in or remote humidistat 
control can be provided. Dryomaric 
CORPORATION. 





FREE INFORMATION 


For detailed free informetion on 
these products just circle the key 
numbers on the READ-N-CIRCLE 
card on page 8). 





706-New 600-v. current transform- 
er suitable for panelboards 
New 600-volt current transformer 
is suitable for many panel or switch- 
board applications. Constructed of 
molded butyl, which serves as insu- 
lation, support, and casing. Type JCP- 
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BETZ -A Great Name 
In Water Conditioning 


° Prescriptions’ by the truckload! 


Solving industrial water conditioning problems 
effectively and economically requires exacting 
engineering techniques. 

There are no stock answers.. 
chemical treatments. 

We realize this perhaps more than anyone. 
In fact, we make a business of it. 

For example, each year at our mixing and 
formulating plants in Pennsylvania, Texas, 
California, and Quebec, we blend and ship 
thousands upon thousands of different “‘prescrip- 
tions”, each specifically job-engineered to solve 
some individual water conditioning problem for 
industry. Because we feel it is so important to 
“tailor-make” our formulations, each of our 
plants actually performs the function of a giant 
industrial pharmacy. 

The blending and shipment of our chemical 
formulations is, however, only one important 
part of our completely-individualized water con- 
ditioning service. Individual investigations, plant 
control methods, daily testing programs, periodic 
checkups, analyses of water samples, and regular 


. no stock 


engineering reports all combine to provide a 
water conditioning service that is complete in 
every detail. 

The end result of individual attention to indi- 
vidual problems is obvious... the assurance of 
a plant (perhaps your own) operating at peak 
efficiency, free from water problems. 

A 20-minute, no obligation discussion of your 
plant water problems with a Betz District Engineer 
is the best investment in time you can make. 
Call him in today. 

W.H.&L.D. BETZ, Gillingham & Worth Streets, 
Philadelphia 24, Pa. In Canada: BETZ Labora- 
tories Limited, Montreal | 

















HB CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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O transformer is suitable for operat- 
ing ammeters and wattmeters in ap- 
plications where revenue-metering 


accuracy is not required. Can be op- 
erated with a bare primary conductor 
on circuits up to its rated voltage, or 


- + + starts on page 10 


can be applied to higher-voltage cir- 
cuits when used with an insulated 
primary conductor. Rated for 50- to 
60-cps service, the transformer pro- 
vides seven standard primary current 
ratings from 100:5 to 800:5 amperes 
inclusive. Designed for continuous 
operation at 100 percent of rated cur- 
rent in 55 °C ambient temperature 
without exceeding the allowable 
30 °C rise. The core of silicon steel is 
wound in a continuous strip to take 
full advantage of the low core losses 
and high permeability that character- 
ize this type of steel. The core is an- 
nealed after winding to relieve any 
stresses. GENERAL ExLectric CoMPANY. 


707-Warns of mechanical failures 


Portable electronic instrument for 
detecting faults and bearing failures 
in motors and machinery is now avail- 
able. Instrument conveniently and 
reliably locates mechanical troubles 
soon enough to confine repairs to a 
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OIL 
UNITS 
in this plant 


Here is a typical 2 unit installation of 
Enco fuel oil pump sets—selected to 
take care of all the requirements of a 
building materials manufacturer. 

The Large Unit has 2 pumps and 
2 heaters, completely automatic and 
arranged for operation with either 
heater, or either pump—or both. With 
one heater and ope the capacity is 
11 gpm Bunker C oil at 300 psig pres- 
sure, and temperature rise on 90F 
to 230F. 


The Small Unit is for cold starting 


up—has no heater. The capacity is 3 
gpm of No. 2 oil at 300 psig pressure 


All Enco sets are individually de- 
signed, each for specific plant condi- 
tions—for easy installation, low 
maintenance and minimum carefree 
Operation. 


Complete details including the 10 
important features of Enco fuel oil 
heating and pumping sets are given in 
Bulletin OBS3. Copies gladly sent 
upon request. 


THE ENGINEER COMPANY, 75 West Street, New York 6, N.Y. 


in Canada: Rock Utilities Lid, 80 Jean Talon St. W., Montreal, P. Q. 


Polser Enterprises, 378 York $t., London, Ontaric 
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minimum. Enables operator te hear 
warning sounds which may not other- 
wise be heard because of frequency, 
intensity, or surrounding noises. Ex- 


act source can be traced without hav- 
ing to take down entire unit. Weighs 
only 2% pounds and is easily operated. 
Can also be used for the detection of 
flaws in metals, leaks in pipes, and 
valve defects. Has been used in meas- 
urement of volume of flow in pipe- 
lines. Jonn Ovutp, (U.S. A.) Lro 


708-Air-cooled compressors 
require minimum attention 


Two-stage, air-cooled, electric-mo- 
tor driven compressors (50, 75, and 
100 horsepower) have displacements 
of 260, 415, and 550 cfm at 125 psi op- 
erating pressure. The new three- and 
six-cylinder compressors have a bal- 
anced design that reduces vibration 
and noise to a minimum. They are 
compact, lightweight, and require a 
minimum of attention. Alloy-iron 
cylinders are cooled by a high-speed, 
belt-driven fan that draws air 
through a sectional-core intercooler. 
Each bank of cylinders has individual 
intake filters. Forced-feed lubrication 


uses positive plunger-type oil pump 
Standard equipment includes a Dual- 
Control, which gives a choice of start- 
and-stop duty of both motor and com- 
pressor, or a continuous running of 
motor with intermittent compressing 
and unloading. Le Ror Drvision, 
WestincnHouse Arr Brake Company 
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709-More-weatherproof jacketing 


completely salvageable 


Series of eight ribs rolled into the 
underlapping edge of aluminum jack- 
eting permits a more positive weather 
seal. LAP-SEAL also saves labor, 
since the two-inch ribbed edge elimi- 


FELL ETE 


——4 4444445 - 


nates measuring for circumferential 
lap. Jacketing is easy to handle, easy 
to install, easy to attach, maintenance 
free, and completely recoverable after 
disassembly. Curpers MANUFACTUR- 
inc COMPANY. 





FREE INFORMATION 


For detailed free information on 
these products just circle the key 
numbers on the READ-N-CIRCLE 
card on page 81. 





710-Lighter piping ball joints 
are stronger 


Ball joints in 8-, 10-, and 12-inch 
sizes may now be ordered in steel or 
Bar-Ductile metal—a new ductile 
iron metal that combines the strength 
of steel with the wearing qualities of 
malleable iron. Flanged-end joints 
are available with 150- or 300-pound 
flanges. Joints with welding ends are 
suitable for 600-psi steam and operat- 
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DARCOVA 


The most efficient piston packing for 
air and hydraulic mechanisms 


ORE and more plants are 
adopting Darcova Pumcups 
as the standard packing for air and 
hydraulic cylinders in machine 
tools, presses, hoists, lifts, rams, 
pusher mechanisms, controls, 
regulator valves, spraying equip- 
ment and various types of machin- 
ery... using air, oil, water and 
other fluids. 
There are two basic reasons why 
Darcova Pumcups have proved to 


be more efficient: (1) Texture en- 
gineered Pumcups outlast most 
other piston packing at least 4 to 1 
(2) Pumcups operate at full efficiency 
throughout their entire life span 


Fewer shutdowns, lower opera- 
ing costs and longer cylinder life 
are some of the advantages of Dar- 
cova Pumcups. Send for all the facts 
Write for Bulletin No. 4502 on 
Pumcups for air and hydraulic me- 
chanisms. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 9, Pa. 
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ing temperatures to 1000 F. Both pat- 
terns may be equipped with a special 
composition gasket for gasoline, oil, 
water, non-corrosive chemicals, and 
steam up to 300 psi. Safety features 
include high resistance to fire and 
15-degree angular flexing, which pro- 
vides for tank settling, piping align- 
ment, and thermal expansion. Barco 
MANUFACTURING COMPANY. 


711-Air diffuser gives draftiess 
air conditioning 


Standardized, smaller versions of 
the patented Multi-Vent units that 
have been used for a long time in 
railroad cars, hospitals, and labora- 
tories are now available. “Modular” 
Multi-Vent is a perforated ceiling 
panel that introduces air vertically 
and at low velocity into the working 
area. The perforations reduce the 
high velocity of air in the duct from 
between 1000 and 1500 feet per min- 


ute to 40 or 50 feet per minute. Suit- 
able for ceilings with various combi- 
nations of acoustical treatment, illu- 
mination, fireproofing, and radiant 
heating. Besides being draftless, the 
unit can be completely concealed 
from view. Does not interfere with 
light fixtures. Available for the most 
widely used types of ceilings - 
pan, plaster and 
well as for 


metal 
acoustic tile — as 
exposed metal ducts. 


Mutti-Vent Division, Pyte-NationaL 
Company. 


712-Cheaper power line 


maintenance 


Plant electricians can now take ad- 


vantage of improved performance and 





savings with power lines because of 


a new type of cable and suspension. 
Instead of spiralling the insulated 
aluminum conductors tightly and 
binding them to the supporting mes- 
senger cable, the new Hendrix sys- 
tem employs acrylic plastic insulat- 
ing clamps at approximately 30-foot 
intervals. These hold the conductors 
closely spaced and attached to the 
messenger. Two sizes, similar in de- 


sign, space the conductors three or 
six inches apart equilaterally. The 
3-inch spacing is good for operating 
voltages less than 5000 volts. The 6- 
inch spacing is good for those over 
5000 volts, although the large clamp 
may be used on the lower primary 
voltages at 40-foot intervals. When 
working on the system, all four wires 
are in front of the operator. There is 
no danger of backing into another 
wire. Circuits can be worked hot, us- 
ing only the ordinary safety methods. 
Henperx Wire & Case Co. 





FREE INFORMATION 


For detailed free information on 
these products just circle the key 
numbers on the READ-N-CIRCLE 
card on page 81. 





713-Small relay controls 60- 
ampere loads 


Low-current, low-power devices 


or circuits such as an ordinary photo- 
cell are enough to activate the new 
Micrelay. This 
controls high-current loads up to 60 


sensitive instrument 
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WHAT'S YOUR TROUBLE? 


Each of these destroyed parts had to be taken leadership in the field of water treatment will 


out of service because of incomplete or inade- help keep your power plant operating eco- 
quate water treatment. Replacement meant nomically. 


loss of steam production ~++ new equipment CALL ON YOUR DEARBORN SALES ENGINEER 
expense .. . added labor-repair costs. 


for (1) analysis of raw water (2) recommen- 
DEARBORN COMPLETE WATER TREATMENT dation of test procedures (3) proper treatment 
SERVICE eliminates this by providing trouble- (4) a manually or automatically controlled 
free water—a vital necessity to every user of feeding system. 
industrial steam. Dearborn’s many years of 


Derarbow 


combatting corrosion wherever 
it occurs 


cc 

Dearborn Chemical Company 
Merchandise Mart Plaza, Dept. INP’ 
Chicago $4, Il. 

Please send me 

© Internal Treatment Bulletin © Dearborn "659" Bulletin 4008 
1) Have a Dearborn Sales 


$000 
© Filmeen Bulletin $013-A Engineer call 


Name.... 
Company 
Position 
Address 


City 
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Available 
with 
Explosion- 


proof 
Iuminater 


Full 180° Visibility 
Accuracy to '/2 of 1% 


You get full 180° visibility with the new 
Jerguson Truscale Gages with the Convex 
Scale. Scale markings are directly on the 
convex face and the indicator goes clear 
around the convex surface. You can bring 
your liquid level down to the control room 
floor, or other remote point and can 
see it from anywhere in the room can 
check a whole line-up of Truscales with one 
look from any point 


Truscale is really accurate too sensi 
tive to Y, of 1% of scale reading. Simple 
trouble-free construction. Available with 
signal horns, lights and up to six repeaters 
for other auxiliary points 


New design boiler water gage 
gives maximum visibility 


Jerguson's unique offset sin- 
gle piece gage chamber gives 
you more inches of visibility 
with no blind spots. Special 

} valve with horizontal loop 
keeps the strain off the gage 
adios varying conditions of 
} expansion cad coateediion 


| Send for complete data on Jer- 
guson Convex Scale Truscales ... 
Boiler W ater Gages. 


Gages and Valves for the 
Observation of Liquids and ’ 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 
Offices in Mejor Cities 











Belley Meters & Controls, Lid., Londen, Eng. 
Controle , Poris, France 
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amperes or three horsepower at 115 
volts ac, from devices or circuits with 
impedance values ranging from 10 
megohms (3 microamperes) to 100,- 
000 ohms. Also available for control 
of loads up to 35 amperes or two 
horsepower at 115 volts, ac, and may 
be had for either normally open or 
normally closed operation. Relay has 
all-electronic construction and only 
one moving part in entire unit. Suit- 
able for automatic inspection and 
sorting, liquid-level or flow control, 
temperature control in conjunction 
with thermoregulators, voltage cur- 
rent and wattage regulation with 
contact-type meters, machine, motor, 
and signal control. Esert Evecrronics 
CORPORATION. 


714-Precision gas burners cost less 


Six new gas and gas-oil burners 
with easily set accurate air-to-gas 
ratios, high efficiency, and dependable 
controls are now available at prices 
30 to 40 percent lower than previous 
models. Capacities range from 720,000 
to 8,600,000 Btu. Can be used for gas, 
light oil (No. 2 grade) and gas, or a 


combination of heavy oil (No. 5 
grade) and gas. Secondary air is sup- 
plied by the burner, so it does not de- 
pend on stack draft. Air is correctly 
metered for highly efficient combus- 
tion. Oil and gas interchange is ac- 
complished by flipping a switch. 
Cieaver-Brooxs Company. 


715-One primer for most paints 


Primer that dries in 10 minutes at 
85 F reduces application costs. For use 
over wire-brushed, rusty steel, sand- 
blasted steel, and clean cold rolled 
(bright) steel. The primer shows good 
resistance to acids, alkalies, and 
solvents. It improves topcoat per- 


formance of maintenance vinyls, phe- 
nolics, alkyds, chlorinated rubbers, 
one-package neoprenes, oil-base 
paints, and furans. Compatibility 
with all these topcoats eliminates the 
need of carrying many different prim- 
ers in stock. Carso_ine CoMPANY. 


716-Small two-circuit limit switch 
boasts high capacity 


Small-size, heavy-duty limit switch 
for control of two independent cir- 
cuits has a sealed construction and 
high electrical capacity plus adjust- 
ability. Equipped with a roller-arm 
actuator which can be field-adjusted 
through 360 degrees, with positive 
locking in any position. Actuation can 


€ 
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be clockwise, counter-clockwise or in 
both directions. Electrical rating is 10 
amperes at 120, 240, or 480 volts, ac; 
pilot duty rating is 0.2 amperes at 115 
volts de, 0.1 ampere at 230 volts dc, 
and .04 ampere at 550 volts dc. Oper- 
ating force is three pounds maximum, 
full over-travel force is six pounds 
maximum, and release force is one- 
half pound minimum. Micro Swrrcu 
Division OF MINNEAPOLIS-HONEYWELL 
Recutator CoMPANY. 





FREE INFORMATION 


For detailed free information on 
these products just circle the key 
numbers on the READ-N-CIRCLE 
cord on page 81. 





717-New deflection indicator 
guards shafted machinery 


Deflection indicator for use on any 
equipment that requires prompt de- 
tection of relative motion is adaptable 
to any shafted machinery. Consists of 
two compact inductor coil pickup 
units which operate on a 60-cps, 110- 
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HOW TO BUY V-BELTS 


FOR TOUGH, 
RUGGED DRIVES 


... and get “More Use 


per Dollar” 


Look for a V-belt construction that 
provides longer life under shock 
loads . . . extra strength with the 
use of the right synthetic strength 
member. 


Precision balance of all parts of the 
V-belt makes for a smoother run- 
ning drive, fewer matching prob- 
lems . . . and longer life for all belts 
on a multiple drive. Belt strength 
members of super-strength cords 
should be correctly positioned in 
the neutral axis section of the belt 
so as not to stretch or compress 
unnecessarily as the other parts of 
the belt are flexed in use. Straight 
belt sidewalls help support strength 
members in a straight line, permit 
all cords to pull equally . . . deliver 
their full share of power. You get 
more grip, less slip because the belt 
presses tightly against the sheave 
grooves when rounding pulleys. 


Specify by name the V-belt engi- 
neered to give you extra strength 
and extra pulling power . . . specify 
R/M Super-Power V-Belts. 


MANHATTAN 
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Y BALANCED 


RF SMOOTH RUNNING 


R/M SUPER-POWER V-BELTS 


With these superior V-belts you get 
up to 40% more power capacity, or 
fewer belts can be used on the same 
drive, thanks to R/M’s new syn- 
thetic super strength member. They 
provide greater elastic resistance to 
shock loads and permit virtually no 
stretch. R/M Super-Power V-Belts 
are oil-proof, non-spark, heat 


RUBBER 


te 
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DIVISION — PASSAIC, 


RAYBESTOS-MANHATTAN, INC. 


resistant. You get the balanced 
combinations of features you need 
for more power on rugged multiple 
drives, Let an R/M representative 
show you how R/M Super-Power 
V-Belts, as well as Condor V-Belts, 
last longer on the job... give you 
“More Use per Dollar”. 


NEW JERSEY 
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volt power source, and a control as- 
sembly. Has no electronic tubes. Op- 
erates on a balanced bridge principle. 
Control unit can be located at any 
convenient point. Time delay prevents 
false warnings caused by vibration or 
deflection of short duration. Can be 
operated in any position. Requires 
minimum installation and mainte- 
nance, ALLIs-CHALMERS MANurFAc- 
TURING COMPANY. 


718-Single-solenoid hydraulic 
valve offers automatic control 


Single-solenoid pilot-operated hy- 
draulic valve for automatic hydraulic 
circuit control is subplate type for 
panel mounting. Designed for full 
3000 psi, the valve is available in %-, 
%-, 1-, 14%-, and 14%-inch sizes. Meets 
all JIC requirements. Full capacity 


is rated at 3.6 gpm at 15 feet per sec- 
ond, Heavy continuous-duty type 
solenoid is shock resistant and has 
low power consumption. Single sole- 
noid has spring return, and operates 
two positions on the four-way valve. 
Riverr Larne & Grinper, Inc. 


719-Small gauges are illuminated 

Small-size receivers, draft, pres- 
sure, and temperature gauges that 
permit more compact instrument pan- 
els have scales only five inches high. 
Yet, they are easy to read— even 
from a distance. Each gauge or re- 
ceiver is an independent, self-con- 
tained unit and may be grouped with 
as many as eight other units in a 
single case or mounted individually. 
Full-sized diaphragm, bellows, or 
helix elements are used for high ac- 
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curacy. Bellows units directly meas- 
ure pressures up to 100 psi. Illuminat- 
ed scales are standard. On most mod- 
els, duplex units are available with 
two pointers indicating two separate 
functions on a single scale. Rerusiic 
Frow Merers Company. 


720-Film-type heating elements 
give uniform heating 


Uniform temperature and efficient 
heat transfer (as high as 60 watts per 
square inch in special designs) are 
features of “Heat Sheets” — UL ap- 
proved, film-type heating elements. 
Lightweight and flexible, they can 
be wrapped around surface as small 
as one-inch in diameter. Completely 
unaffected by temperatures up to 600 
F, by solvents, and by most acids 
Available in sizes up to 36 x 42 inches, 
and in resistances from 10 to 10,000 
ohms per square. Evecrrica Coat- 
InGs, INC 


721-Breathers for starters 


Stainless steel universal breather 
and drain for use on explosion-proof 
combination. starters and circuit 
breakers and other equipment hous- 


ings in Class I, Groups C and D 
hazardous locations allows passage of 
three to four times more air than 
standard types. ECD breather and 
drain ventilates housing by allowing 
constant circulation of air. Drains off 
accumulated condensed water. Can 
be installed by screwing into hubs or 
holes that have five or more threads 
tapped in them for conduit. Crouse- 
Hinps Company. 


722-Floatless liquid-level control 


Operating coils of this floatless 
liquid-level control are completely 
covered with a moisture-proof com- 
pound, This eliminates any possibility 
of damage due to unusually moist 
conditions. Operating relay is plug-in 
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type, two-pole double throw, which 
permits using one type of controller 
for any type of application. Clear 
plastic case permits inspection of con- 
tact points at all times. Easily replace- 
able. Available in NEMA 1 or NEMA 
4 cases, or as a bare chassis. GULOwW 
CONTROLLER Co. 





FREE INFORMATION 


For detailed free information on 
these products just circle the key 
numbers on the READ-N-CIRCLE 
cord on page 8!. 





723-Worn stairs made better than 
new ones 


Extruded aluminum safety treads 
level worn stairs and make them non- 
skid. Eleven abrasive ribs dovetailed 
into the Stairmaster safety treads in- 
sure slip proofing. This technique of 
repairing treads is less expensive than 
replacing the treads themselves and 
rebuilding the stairway. Available in 
standard widths to fit all stairs and 
factory cut to length as required. 
Treads are drilled for easy installa- 
tion. Leveling compound is available 
for badly worn steps. Wooster Prop- 
ucts INc. 
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ELECTRONIC CONTROLS 


in Conjunction with Dynamatic Eddy-Current 
Drives, Couplings, and Brakes, Provide 
Automatic Speed Control 
for a Wide Range of Industrial Applications 


Basically, Dynamatic eddy-current electro-magnetic 


equipment is used to convert constant speed rotation 
into adjustable speed, or to produce constant speed 
rotation from a varying speed source. In a wide 
variety of industrial speed control applications, this 
equipment offers the advantages of rapid response, 
a wide range of stepless adjustable speeds, quiet 
operation, low power loss, low maintenance cost, and 
adjustable speed from an AC power source. 


Dynamatic electronic controls with Dynamatic eddy- 
current equipment provide a simple, low-cost means 
of remote speed control for many specialized appli- 
cations, such as pre-set multiple speeds, threading, 
inching or jogging, controlled acceleration, torque 


limiting, cascading, speed matching, and others. 


To get the story of modern industrial speed control, 


send for your copy of Dynamatic’s new illustrated 


Electronic Control Bulletin. 


This New Electronic Control Booklet 
Covers Construction, Performance, Maintenance 


Here’s the story of Dynamatic electronic controls and 
their application to Dynamatic rotating equipment 
Generously illustrated with numerous circuit diagrams 
Contains valuable service hints, It's free-—just ask for 
Dynamatic Bulletin EC-1. 








DYNAMATIC DIVISION 


EFATO MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE . KENOSHA, WISCONSIN 


PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts + Jet 
Engine Parts + Rotor Pumps « Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units « Snap Rings 


Springtites « Spring Washers « Cold Drawn Steel» Stampings* 


Leaf and Coil Springs» Dynamatic Drives, Brakes, Dynomometers 
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400-Pneumatic sewage ejectors 

How to determine head and capacity 
requirements for sewage lift stations is 
discussed in detail in Manual 4000-C2. 
Both mechanically- and electrically-con- 
trolled units are described. Detailed air 
piping diagrams are included. Forty- 
eight pages. Yeomans Brorners Company. 


machine 
placement 
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401-Machine plastering saves time 

How to break the plastering bottleneck 
by machine application of vermiculite 
plaster and acoustical plastic is described 
in Bulletin PA-29. Illustrations show the 
application technique, which can be used 
in all types of construction. Four pages. 
Zonouite COMPANY. 


402-How to build better masonry 

Recommended practice covering mate- 
rials, proportioning, mixing, and laying 
of units is offered in Bulletin WP6.55- 
35M. Three essentials to better masonry 
and four essentials to better mortar are 
given with quantity reference tables. 
Twenty-four pages. Universat AtLas 
Cement Company. 


403-Sewage reference manual 
Reference;manual for engineers inter- 
ested in proper disposal of sewage and 
industrial wastes is now available. Bul- 
letin 240 contains complete list of ap- 
paratus used for the testing and control 
of sewage effluent by American Public 
Health Association methods. Eight 
pages. Precision Screntiric Company. 





FREE COPIES 


For free copies of these hand- 
books, bulletins, and catalogs just 
circle the key numbers on the 
READ-N-CIRCLE card on page 81. 





404-Miniature numerical indicator 
High-speed numerical counter that ac- 
curately indicates any physical quantity 
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converted into a corresponding voltage 
through conventional sensing devices is 
described in Bulletin 1054-B6. Indicat- 
ing mechanism can be switched from one 
type of sensing device to another to in- 
dicate numerical values of many other 
variables. Can be modified for use on 
control functions. Several applications 
and accessories are described. Four 
pages. Srreerer-Amer Company. 


405-Control pipeline surges 

Magnilastic Hydropads for elimination 
of water hammer, and dampening of pul- 
sations induced by reciprocating pumps 
are described with engineering data in 
Catalog 52. Units can also be used as 
accumulators in hydraulic systems and 
for accommodation for excess fluid vol- 
ume that results from thermal expansion. 
A table on determination of expansion in 
pipelines heads a section on expansion 
joints. Thirty-six pages. Coox Execrric 
Company, 


406-Electric heating for liquids 
Multipass electric heaters for heat- 
transfer fluids and viscous liquids are 
described with the aid of illustrations 
and skeletonized views in Bulletin 102.1. 
Typical flow diagrams are also given 
with complete specifications and oper- 
ating ranges. Hynes Execraic Heatinc 
Division, Tursine Equiement Company. 


407-Quick coupling for stainless pipe 
New industrial fitting for corrosive ap- 
plications that enables joints to be made 
in jig time is described in Bulletin 1055. 
Available for standard pipe and tubing 
in one- through four-inch sizes. Four 
pages. Lapisn Co.—Tr1-Ciover Drvision. 


408-Controller action improved 
Supplementary control device that an- 
ticipates fuel needs of controlled heating 
equipment and enforces straight-line 
control on the process variable, is ex- 
plained in Bulletin F 5795-2. Heat trans- 
fer lags are anticipated and compensated 
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for by a simple electrical network and 
relay circuit synchronized with the meas- 
uring system. Accuracy of temperature 
reading at control point is unaffected 
Two pages. Wueetco Instruments Drvi- 
sion, Barser-Coteman ComPany. 


409-Transmission data tables 

Book of useful engineering informa- 
tion such as procedures for calculating 
horsepower of spur, helical, herringbone, 
worm, and zerol gears are offered in 
Bulletin G-655. Tables of engineering 
data such as hardness conversion, recom- 
mended keyways, stresses in shafts, de- 
termination of moment of inertia, speed 
ratios of planetary gearing, and horse- 
power charts make this book a must for 
plant engineers interested in power 
transmission. Seventy pages. Purape.- 
puta Gear Works, Inc. 


410-Read about longer battery life 

Storage-battery selection, charging, 
handling, maintenance, inspection, 
and testing for switchgear control are 
covered in the Plus-Performance Plan. 
Performance can be improved and bat- 
tery life extended by as much as 50 per- 
cent. Read how in this collection of ar- 
ticles, specifications, charts, record sys- 
tems, manuals, and bulletins. Gov.p- 
NATIONAL Batreries, Inc. 


411-Belt-driven fan data 

Belt-driven fans for commercial, light- 
duty and heavy-duty industrial exhaust 
applications are described in Bulletin 
7214. Features of the fans and their ap- 
plication are discussed. Tables of per- 
formance data are included, which give 
electrical power requirements, delivery 
ratings at different static pressures, fan 
speeds, motor horsepowers, and other 
engineering data. Four pages. AMERICAN 
Biower Corporation. 


412-Two-stage boiler feed pumps 
Close-coupled and frame-type two- 

stage pumps in capacities to 300 gpm at 

heads from 300 to 550 feet at 250 F are 
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TISHMAN. REALTY AND 
CONSTRUCTION COMPANY, INC. INSTALLED 


20 PETRO 
LU OIL BURNERS 


IN TEN BIG NEW YORK BUILDINGS 





“Petro oil burners give us the cleanliness, dependability, and 
economy of operation we require,” says Alan Tishman 


buildings accommodating 495 families. Heat is supplied by Providing heat for 9 huge apartment developments and power for a 
three Titusville boilers, each rated at 42,500 sq. ft. of 13-story manufacturing plant is a tremendous responsibility, but 


Sutton Terrace (shown at top) consists of three 12-story 


radiation and each fired with a WD 8 AH Petro burner Tishman Realty and Construction Co. Inc., have found that they can 
This installation has three 15,000 gallon, 10 ft. diameter 


fusl storage tanks rely on Petro oil burners to do the job. ‘The ability of our Petro oil 
burners to immediately respond to fluctuating heat and power 
demands without over-firing or under-firing is a vital factor in keeping 


ROTARY Olt BURNERS our fuel costs low and our tenants happy,” says Mr. Alan Tishman, 


Horizontal rotary oil burners 
make possible substantial fuel 


Oil automatically preheated for sure firing and lower fuel 
savings by burning the low-cost 
heavy fuel oils with complete cost To insure quick positive starting and steady, uniform firing, Petro 
dependability. Models for every oil burners automatically preheat oil to an efficient temperature before 
" a > ( apex 
incustrial seed. Capackiee up it is injected into the firebox. This Petro method of preheating oil also 
enables users to burn the heavy fuel oils (Nos. 5 & 6), which average 
8°, richer in heat value, without complicated mechanical gadgets 


COMPLETE PACKAGED UNIT that cause service and adjustment problems. You save worry and 
money with Petro oil firing. 


to 600 boiler horsepower 


i Brcko Tt PETRO oil burners are adaptable to any boiler room 

eyetem with of ta . Petro industrial oil burners are designed and built to modernize the 

ote pee pte aN firing of your present boilers. The flame is adjustable to any firebox, 

Saves installatior } 5 * a and the installation is adaptable to any boiler room layout. This 

Lime and cost, give } é dig ee means that you save substantially on initial installation costs, and 

op pusvermas save more money every day on fuel and labor costs, Mail coupon 
for free catalog and information 


CUP AND MAIL FOR FREE CATALOG 
PETRO 7 
$226 West 106th St., Cleveland 11, Ohio J 
In Canada: 2231 Bloor St.. West, Toronto, Ontario 
Name 


1 @ #86 U.S. PAT. OFF 


und fuel economy 


Company 


Address OVER 50 YEARS OF LEADERSHIP IN AUTOMATIC 
City State HEATING AND POWER EQUIPMENT 
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described in Bulletin 52B6105C. Pumps 
are suitable for boiler feed, humidifier, 
air conditioning, high head building, and 
mine service. Dimension tables for both 
types of pumps and performance charts 
are included. Six pages. ALtis-CHALMERS 
Manuracturinc Company, 


414-More rapid heat transfer 

New heat-transfer surface that con- 
sists of longitudinal fins inside a tube 
with outer fins is described in Bulletin 
850, Inner-Fin provides greater surface 
area and smaller hydraulic radius so 
heat transfer is more rapid. Typical ap- 
plications include refrigeration, air con- 
ditioning, and processing. Typical per- 
formance data are presented graphically. 
Four pages. Busn Manuracrurine Com- 
PANY. 


415-Handbook on specialty steels 

Distinctive characteristics of a broad 
range of special purpose steels in terms 
of end use are given in this compre- 
hensive handbook. It briefly summarizes 
tool and die steels, stainless steels, silicon 
and high-nickel electrical alloys, special 
purpose alloy steels, valve, heat-resisting 
and super-alloy steels, tubing and pipe, 
and fine wire. Will help to match the 
proper steel to the job. Thirty-two pages. 
Tue Carpenter Street Company, 


416-Electric cartridge heater 

Electric cartridge heaters, or spot 
heaters are described in Bulletin 850. 
Illustrations show how an added spring 
stress release gives protection to lead 
wires against flexing stress and vibra- 
tion. Specially designed conduit pro- 
tects and seals cartridges against mois- 
ture or abrasion, Available in ranges 
from 30 to 2000 watts and sizes from 
%-inch up to 1%-inch diameter. Four 
pages. Eowtn L. Wiecann Company. 


417-Wire-rope strength tables 

Tables of wire-rope breaking strengths 
are included with descriptions of stand- 
ard Tru-Loc fittings and assemblies in 
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Catalog TL 500. Reference charts, tables, 
and drawings are included with a sec- 
tion on special assemblies that can be 
made to order. Twenty-four pages. 
American Cuan & Caste Co., Inc. 


418-Heavy-duty condensate return 

Condensation return units for heating 
systems with EDR ratings from 800 to 
10,000, and pressures up to 80 psi are 
described in Bulletin 113-HR, Both sim- 
plex and duplex models (for returning 
condensate to two boilers or for connect- 
ing to a single boiler and providing a 
builtin standby pump) are described. 
Four pages. Aurora Pump Division, New 
York Am Brake Company. 





FREE COPIES 


For free copies of these hand- 
books, bulletins, and catalogs just 
circle the key numbers on the 


READ-N-CIRCLE card on page 81. 





419-Wall chart for caustic safety 

Handy wall chart that gives 37 specific 
suggestions for safe handling of solid, 
liquid, and flake caustic soda is based on 
accumulated plant experience. Printed 
in two colors on coated linen stock, Cov- 
ers first aid measures, protective prac- 
tices and equipment, dissolving and un- 
loading procedures. There is space for 
emergency telephone numbers. D1amMonp 
ALKALI Company. 


420-Aluminum bronze alloy data 
Chemical and physical properties of 
Ampco metal, an aluminum bronze al- 
loy of the high-aluminum, high-iron 
type, are presented in Bulletin 33b. Each 
alloy is described with the aid of photo- 
micrographs, and suggested uses are in- 
cluded. Twenty pages. Ampco Merat, Inc. 


421-Pocket handbook on alloys, fluxes 

Information for all engineers respons- 
ible for jointing, tinning, or cutting of 
steel, aluminum, and aluminum alloys, 
cast iron, copper, copper-bearing alloys, 
magnesium, nickel, monel, stainless steel, 
and zine die-cast is now available in 
pocket-sized handbook. Data on 15 al- 
loys not previously cataloged are in- 
cluded. Thirty-two pages. ALL-STate 
Wetpinc Attoys Co. Inc. 


422-Activated carbon for air pollution 
Various types of atmospheric contami- 
nants, and ten types of treatment to 


eliminate or reduce them in industrial ex- 
haust gases are described in Bulletin E-21. 
Use of Adsorbite activated carbon, either 
as the sole purification medium, or in 
combination with a present installation, 
is explained in detail. Four pages. Barwn- 
esry-Cuenry Company. 


= 
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423-Automatic combustion control 
Balanced system of synchronized con- 
trollers, fully compensated for all vari- 
ables, for maintaining constant steam 
pressure, correct fuel-air ratio, and a 
fixed predetermined furnace draft are 
described in Bulletin E-104. All controls 
are housed in dust-tight steel cases with 
hinged doors suitable for flush or surface 
mounting, Contacts are guaranteed to 
last indefinitely. Four pages. Reviance 
INSTRUMENT MANnuracturinc Corp. 


424-Enclosed switch catalog 

Electrical data and technical informa- 
tion on a wide variety of enclosed 
switches for use on ac or dc industrial 
applications are offered in Catalog 83 
Photographs, dimensional drawings, and 
circuit diagrams for 90 different switches 
are included. Twenty-eight pages. Micro 
Swircn Drvision, Munneapouits-Honey- 
WELL RecuLator Company. 


425-Proximity-meter mansal 

Precision electronic instrument that 
measures without touching the specimen 
is described in Manual TM-951-1. Fif- 
teen applications including concentricity 
gauging, automatic weighing, paint or 
insulation thickness gauging are included 
with instructions for hooking up the in- 
strument. Twenty-eight pages. Frecpen 
InstruMENT Drvision, RosertsHaw-Fvut- 
ton Controts Company. 


426-Swing pipe-joints for high pressure 

Swing joints that can be used for con- 
veying steam, air, or liquids through 
moving pipelines, or to supply machinery 
or equipment while in motion are de- 
scribed in Bulletin 167, Cutaway views 
and dimensional data are included with 
well-illustrated typical industrial ap- 
plications. Four pages. Fiexo Suprty 
Company, Inc. 


427-High-temperature mechanical seal 
Rotary mechanical seal that success- 

fully handles hot oils or water at tem- 

peratures vp to 800 F is explained in 
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“Used many makes 
of turbines... 


PREFERS 
COPPUS” 


If you want to know about turbine 
performance, ask an operator. He 
knows. And, in the words of one of 
them: 

“I have had occasion in the 
past to operate many makes of 
turbines. The plant in which I 
am now employed is almost en- 
tirely Coppus equipped on our 
auxiliary equipment. I find 
your turbines most satisfactory 
and would like to congratulate 
you on your design.” 

Whether you use a Coppus with a 
regular wheel or wide bucket “L” type This is the reliable Coppus Turbine furnished with either a regular 
you get these proven features: wheel or wide bucket “L” type wheel. 
@ Turbines rated close to your hp re- 
quirements from 150 hp down to frac- 
tional. No need to buy a bigger, costlier 
turbine than your conditions call for. 
@ A larger number of steam nozzles, 
controlled individually by manually op- 
erated valves. 

@ Exclusive pilot operated excess speed 
safety trip supplementing constant 
speed governor. 

@ Replaceable cartridge type bearing 
housings. 

@ Optional carbon ring packing glands. 
@ Coppus Steam Turbines ranging from 
150 hp down to fractional in 6 frame 
sizes, make turbine dollars go far- 
ther. Send for Bulletin 135 on Coppus 
Turbine. 


COPPUS ENGINEERING CORPORATION 
190 Park Avenue, Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER essential 


This wide bucket “L” type This is the regular wheel used 
wheel is a new development for on Coppus Turbines which have 
use where low water rate is been so highly satisfactory 


throughout industry. 


PUS = TURBINES 
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More Reliable 
AIR CONDITIONING 


... for your process or the testing 
or protection of your products anc 
materials... with EXACT moistur: 
control at all times of the year 


This NIAGARA METHOD gives 
you the most effective air condition- 
ing because its cooling and heating 
functions are completely separated 
from the addition or removal of mois- 
ture. Therefore, you always get a pre- 
cise result. You can reach and hold 
any condition, or vary it as you wish, 
without having to rely on moisture- 
sensitive instruments. 

It is easy to take care of. All parts 
of the equipment are accessible. The 
control circuits are simple. It removes 
moisture by absorption, yet there are 
no salts or solids or solutions of sol- 
ids to be handled. 

It is inexpensive to operate. It 
does a large amount of work in a 
small space. At normal operating 
temperatures, since it absorbs mois- 
ture directly without refrigerating 
below the required dew point, there 
is no re-heating. 


Write for full information; 
ask for Bulletin 112. 
Address Dept. |!’ 


NIAGARA BLOWER COMPANY 


405 Lexington Ave., Ne 17, N.Y 


w Tor 
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Bulletin 470. Two adaptations are avail- 
able—balanced and unbalanced assem- 
blies. Seal is simply constructed and 
easily installed on existing equipment. 
Four pages. DuraMeTaLiic CorPporaTIon 


428-Maintenance program for floors 

Long-range and day-to-day mainte- 
nance programs for all types of floors are 
described in Bulletin 3021. Also includes 
suggested treatment for some of the more 
common floor failures such as loose tiles, 
yellowing, lack of water resistance, 
blooming and tackiness. Twenty-four 
pages. S. C. Jonnson & Son, Inc. 


429-Waterproof connections on site 

How to make quick waterproof Neo- 
prene-insulated heavy-duty cable con- 
nections on the job is told in Bulletin 
131-5M. Technique uses a 110-volt port- 
able molding kit to permanently seal 
metal connectors and electric cable in 
Neoprene sleeves. Only five steps and 
no experience are required. Four pages 
INDUSTRILINE Inc. 


430-Quick high-flow coupling 

Fully-detailed cutaway drawing of a 
quick-connected coupling that gives 
maximum flow with minimum pressure 
drop is shown in Bulletin 230. Uses and 
construction of the coupling are listed 
with complete dimensions of all parts 
Four pages. Snap-Trre, Iwc. 


431-Pyrometer service tips 

Useful service tips for pyrometer users 
are given in Bulletin F 7259. Reference 
material is an accumulation of informa- 
tion gained by the company’s service 
organization. Twelve pages. Barser- 
Cotman Company, Waee.co Instruments 
Division. 


432-Reference book on Foamgias 
Physical properties of Foamglas cellu- 
lar-glass insulation, and suggested thick- 
nesses for temperatures between —50 and 
800 F are offered in Bulletin 37-D-1, 2. 
Condensed recommended specifications 
and application photographs make this a 


worthwhile reference book for engineers. 
Eight pages. Prrrssurch Corninc Cor- 
PORATION. 


433-Refrigerant coolers and condensers 

Detailed descriptions of dry-expansion 
Freon and storage coolers, condensers, 
and a patented slug eliminator balance 
loader are available in Bulletin 4001 
Units available in a wide range of sizes, 
will fit any industrial cooling applica- 
tion. Five piping diagrams are included 
Four pages. Tue Patrerson-Keitizy Co 
Inc 


434-Activated clumina drying agent 

Detailed technical description, advan- 
tages, and an examination of typical ap- 
plications of activated alumina are offer- 
ed in Bulletin C4-5-755. Product is inert 
to most chemicals, absorbs moisture 
readily, yet can be efficiently reactivated 
by heating. Two pages. Reynotps Merats 
ComPANY. 


435-Door heater selection chart 

Chart for selecting the proper size 
heater for a given size door and given 
temperature conditions is available in 
Bulletin DH-2, Heater puts a curtain 
of high-velocity hot air between the out- 
side cold air and indoor workers when- 
ever the doors are opened, Dimensions 
capacities, and methods of control are 
included, L. J. Wine Mrc. Co. 


436-Magnetic-pulley selection method 

Simple selection method for magnetic 
pulleys is presented in Bulletin 303-C 
Includes detailed specifications on mag- 
netic pulleys and pulley separators. De- 
tails of a two-coil pulley design which 
creates a more effective magnetic field is 
included. Sixteen pages. Srearns Mac- 
netic, Inc. 





FREE COPIES 


For free copies of these hand- 
books, bulletins, and catalogs just 
circle the key numbers on the 


READ-N-CIRCLE card on page 81. 





437-For leaks and water seepage 

Leaks in basements, tunnels, reservoirs 
dams, pits, elevator shafts, and mines 
can be sealed with a %-inch layer of 
Stontite. Leaflet MP 250/6-55 describes 
application techniques with the aid of 
photographs. Strownarp Company. 


438-Hot-water boiler safety controls 
Safety valves, low-water fuel cutoffs 
and feeder cutoff combinations are de- 
scribed with engineering data in Bulletin 
P-30. Common questions about hot- 
water boiler safety are answered with the 
aid of colored diagrams. Eight pages 
McDonnet & Mitzer, Inc. 
(more new bulletins on page 28) 
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pa AI 
TRANSforMERS 


Testing Noise Levels 


SORGEL transformers are known and chosen for their 


quiet operation, because their noise level is well below 
the established standards. 


Because of their quiet operation, SORGEL transform- 
ers are particularly adaptable for indoor installations 

-in hospitals, schools, institutions, libraries, office 
buildings, stores, and other structures where low noise 
levels are an important factor. 


Our new testing laboratory, with modern, complete 
testing equipment and facilities, enables us to know 
what the efficiency, noise level, temperature rise, and 
performance of SORGEL transformers are before the 
installation is made. 


The liberal design of SORGEL transformers also re- 
sults in high efficiency, long life, and a liberal over- 


load capacity for emergencies 


SORGEL transformers are available in a large variety 
of sizes and types for every purpose. 4 Kva to 2500 
Kva single phase. 1 Kva to 3000 Kva 3-phase. All 
standard voltages, such as 120, 208, 240, 480, 600, 2400, 
$160, 4800, 7200, 13,200, and up to 15,000 volts, and 


any intermediate or special lower voltages. 


SORGEL dry-type or Askarel-cooled transformers are 
also incorporated in substations. Available with any 
type or make of switchgear, or from any substation 
manufacturer. 





Sales Engineers in Principal Cities 


SORGEL ELECTRIC CO., 841 West National Ave., Milwaukee 4, Wis. 


40 years’ experience in the development, manufacturing and application of transformers. 
Circle 112 on READ-N-CIRCLE card for more dota 
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NORD TL 3 


ANDROS 


STEAM TRAPS 


| 


Available from over 200 in- 
dustrial distributors in the 
United States, Canada and 
Foreign Countries. 


PRESSURE 
REGULATING 
VALVES 
3types available 
for wide range 
to meet pressure 
and capacity re- 

quirements. 


tal, ware 


ar vee 


steam trap 
for YOU! 


C7] Install Strong Hydro-Flex 
steam traps with assured 
confidence. This completely new 
line of low, medium, and high 
pressure steam traps will operate 
equally well on light and heavy 
condensate loads. 


Hydro-Flex offers these out- 
standing features and more: 

+ greater discharge capacity and 
efficient operation under 

all conditions 


+ dual fulcrum arrangement 
that snaps the leak-free valve 
wide open to give unrestricted 
condensate flow 


« all working parts and deep- 
drawn bucket of durable 
stainless steel. 


* rugged construction features 
assure long trouble- 
free service. 


For complete information, 
contact your local Strong 
Distributor and write for new 
Bulletin No. SS-40A. 


STRONG, CARLISLE & HAMMOND CO. 
1392 W. 380. STREET 
CLEVELAND 13, OnIO 


BOTTOM INLET SERIES 


Hydro-flex traps with bot- 
tom inlet have the same 
high qualities and features 
as horizontal types. 


BLAST TRAPS 


eee {pes 
tnd condensate STRONG STRAINERS 


removal during Offer maximum protec- 

rapid heating tion from dirt, scale or 

up. sediment. Available in 
semi steel, cast steel and 
bronze. 
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439-Protective coating coverage table 


Coverage table is offered with this bul- 
letin om Tapecoat-X which safeguards 
pipe, pipe joints, fittings, and couplings 
at lower cost. Tape offers double-wrap 
protection with single-wrap application. 
Four pages. Tapecoat Company. 





440-Boiler instrumentation data 


Modern power plant instruments and 
control systems are described with the 
aid of photographs and schematic draw- 
ings in Bulletin 55-605-83. Combustion 
instruments and panels are treated in 
detail. Twenty-four pages. Tue Hays 
CORPORATION. 


441-Texrope-drive selection tables 


Handy multicolor tables for quick and 
easy selection of constant speed Tex- 
rope V-belt drives is now available. 
Booklet 20P40 also contains information 
on design features, basic drive principles 
and data on sheaves. Seventy-four pages 
Autiis-CHALMERS Manuracturtnc Com- 
PANY. 


442-Boilers with U.L. approval 


Several series of “steamboiler- 
plants” have received Underwriters’ 
Laboratories, Inc. approval. Listing 
applies to gas-fired, oil-fired, and gas- 
oil-fired boilers in ranges from 12 
through 60 hp with operating pres- 
sures from 15 to 200 psi. Bulletin A- 
104 contains size and rating informa- 
tion with engineering data. Boilers 
can be insulated at the factory if re- 
quired, Ecurrse Fue. Encrverertnc Co. 


443-Rubber hose for every use 


Specifications and descriptions of 68 
different rubber hoses for every indus- 
trial use are offered in Catalog Digest 
3765-R. Also contains data on nine types 
of conveyor belts, seven types of flat 
power transmission belting, V-belts, 
chute lining, and rubber sheet packing. 
Cutaway drawings show construction. 
Eight pages. Inpustr1at Rueser Drvision, 
Tuermomw Company. 
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444-Vaives for corrosive service 


Valves that successfully handle corro- 
sive fluids in oil refineries and industrial 
plants producing caustics, textiles, ray- 
ons, fertilizers, coke, and paper are de- 
scribed in Bulletin 592. Valves are avail- 
able in bolted bonnet or “king-clip” pat- 
terns, with screwed or flanged ends and 
in sizes ranging from % to 8 inches. 
Available in both 316 stainless steel or 
monel metal trim. Lunxennermmer Co. 





FREE COPIES 


For free copies of these hand- 
books, bulletins, and catalogs just 
circle the key numbers on the 
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445-Expansion joint selection guide 


This data book is a must for any engi- 
neer interested in expansion joints. Cat- 
alog 135 contains piping layouts, installa- 
tion instructions, and specifications. Also 
includes angular and lateral motion 
charts and 19 engineering tables. Twen- 
ty-six pages. FLexonics CorporaTion. 


446-Versatile control vaive 


Valve which converts from pressure 
reducing and regulating back-pressure 
control by a simple switch of control 
lines is described in Bulletin 966. Rec- 
ommended for air, water, light oils, gases, 
refrigerants, and noncorrosive fluids. 
Materials available, pressure and tem- 
perature ratings, engineering details, ca- 
pacity, performance and construction 
features are listed. Four pages. A. W. 
Casu Company. 


447-Unit pump selection tables 


Tables to help in the selection of unit 
pumps for every industrial application 
are given in Bulletin ET-452. All units 
feature leakproof mechanical seals and 
barrel-type pump brackets. Fourteen 
pages. Bett anp Gossett Company. 


448-Data on new nickel alloys 


Ductile Ni-Resist iron, a new engineer- 
ing material that combines the strength 
and ductility of ductile cast iron with the 
corrosion and heat resistance of conven- 
tional Ni-Resist metal is described in 
Pamphlet 3114-DI-27. Summarizes pres- 
ent and potential industrial applications. 
Four pages. Tue InrernatTionat NICKEL 
Company, Inc. 


(more free bulletins on page 88) 
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New Buell “LR” 

Fly Ash Collector... 
Top Efficiency 

on a Natural 

Draft! 


Here's the ideal dust collector for 

boilers from 100 to 2000 BHP! 

Designed for extraordinarily low 

draft resistance, the “LR” Collector has 

proved effective on natural, as well as forced draft 
installations. Delivers top efficiency 

in collecting all kinds of cinder discharge, 
100-mesh and larger! 


; 


99 + Per Cent 
For 100 Mesh & Larger 
1 . 


| 
, 


LOW 
RESISTANCE 
COLLECTOR 


Fly Ash Size in Microns 


WRITE TODAY for new Brochure. Gives com- 
plete design and performance data about the 
new “LR” Dust Collector. Or ask for an on- 
the-spot survey of your particular collection 
problem. Dept. J-90, Buell Engineering Com- 
pany, 70 Pine Street, New York 5, New York. 


MECHANICAL 
2 | Experts at delivering Extra Efficiency in 


mcr HUST COLLECTION SYSTEMS 
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Portable power unit keeps coolant flowing 


While utility servicemen altered electric circuits, 
emergency power for protection of vital equipment at 
Crucible Steel Company of America’s Midland, Pa. mill 
was supplied recently by a Caterpillar diesel-electric set 
driven to Midland from Peoria, Illinois. Power interrup- 
tion at Midland demanded auxiliary power equipment to 
operate water cooling pumps and to prevent blast fur- 


naces from burning out. Complete loss of the water as 
cooling agent could have caused up to $1 million worth 
of damage. 

The 500-hp diesel-electric set is mounted on a van-type 
trailer, It is the largest road-borne emergency power unit 
yet developed. Technicians started the emergency set when 
utility lines were disconnected. Special control switchgea: 
is mounted in a compact panel in the van. One man oper- 
ates this mobile emergency plant. It can be hooked up and 
supply power within 15 minutes after its arrival. Unit sup- 
plied necessary electric power for 48-hour’s continuous 
operation of Crucible Steel’s water pumps. Engine burns 
25 gallons an hour of ordinary furnace oil at a maximum 


load of 315 kw. 


Hydraulic fluid finds boiler setting leaks 


New method of detecting air leaks in boiler furnaces 
uses a controlled fire-resistant hydraulic-fluid fog. Meth- 
od is being used by Consolidated Edison Company of New 
York, who estimate savings of $100,000 yearly in fuel and 
maintenance costs. Pydraul F-9, manufactured by Mon- 
santo Chemical Company, is introduced into the furnace 
by means of a Todd Industrial Fog Applicator to produce 
a steady flow of visible fog from every leak. When fur- 
nace is thoroughly sealed, forced draft is applied to build 
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up a furnace pressure of 0.3 to 0.5 inches of water. 
Fogging machine then breaks down the hydraulic fluid 
into tiny flotation droplets which enter the furnace by a 
hose through an access door or other opening. 

For pressurized boilers, the hose connection is made to 
a 44-inch gate valve. Fog is generated until all leaks are 
observed and marked on exterior walls. Minimum boiler 
downtime is required since fog is neither plentiful nor 
obnoxious enough to hamper leak detection. Method can 
also be used to detect leakage in turbines and condensers 
when the turbines can be sealed at the shaft. Pydraul F-9 
fire-resistant hydraulic fluid is the first of its type to re- 
ceive Underwriters’ Laboratories, Inc. approval. 


Military mechanizes copying and control 
of drawings 


New techniques for mechanized reproduction and filing, 
finding, and control of engineering drawings are being 
practiced by several branches of the government. Dollar 
savings in one military-service branch alone have been 
figured at over $10,000,000 annually. Methods specialists 
at one processing center made a check on costs of getting 
out a single drawing, reproducing it, delivering the re- 
production, and refiling the materials after use. It came to 


$15. Engineering drawings will be microfilmed and 
mounted on Filmsort aperture cards — punched, or visi- 
ble indexing type. Reproducible drawings—on 35 mm film 
and aperture card mounted—will be provided to military 
bases and other groups using engineering drawings. 
Photo-copying units and supplies for fast, inexpensive 
reproduction will be set up in many parts of the country 
as required. Equipment for punching, collating, and con- 
trol of drawings, specifications, and related material is be- 


INDUSTRY & POWER 





De Laval IMO rotary pumps can be 
furnished for almost any fluid han- 
diing problem in capacities to 750 
gpm and pressures to 1,500 psig 


What to Look for in a Rotary Screw Type Pump 


By W. J. Moncon, Assistant Chief Engineer 


De Laval Steam Turbine Company 


A sound knowledge of design, and how it affects perform- 
ance, is the best insurance a buyer can have that he will 
get the pump he needs. This brief analysis of the IMO, a 
rotary three-screw pump manufactured by the De Laval 
Steam Turbine Company, will give you some of the 
necessary facts. 

What qualities should you look for in a rotary type pump? 
It must, of course, meet specified capacities and pressures. 
But, it must also be efficient, operate quietly, stay on the job. 

The axial flow of a screw type pump, and the resulting 
low inlet losses for any given pump speed, are important 


De Laval IMO Series A322A, a positive displacement, rotary screw type 
pump, con handle capacities to 750 gpm and pressures to 150 psig. 


benefits that should be considered in making pump seleo- 
tions. The absence of timing gears and other mechanical 
features of construction also enable the De Laval IMO 
pump to operate at direct-connected motor and turbine 
speeds . . . to handle viscous liquids and high suction lifts, 

One of the most important features of the IMO pump is 
the hydraulic turning of the idler or sealing rotors. The 
central or power rotor is the pumping element; the liquid 
pumped turns the sealing rotors. 

A screw type pump is well suited for applications where 
pulsation-free flow is desirable. The axial flow of the liquid 
without trapping and the unique thread form which keeps 
closures fluid-tight contribute to 
quiet operation of the IMO pump. 


Catalog LS gives useful application 
and specification data on the IMO 
pump. An article titled, Rotary 
Pumps, Basic Considerations in 
Their Application, contains a 
description of rotary pumps in 
general. For these publications, 
write on your company letterhead 
to De Laval Steam Turbine 
Company, 857 Nottingham Way, 
Trenton 2, New Jersey. 
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ing set up where necessary for fully mechanized handling. 
One government branch handles as many as 100,000 draw- 
ings a month in their own engineering development ac- 
tivities and in processing copies from suppliers’ original 
drawings. From these, as many as several hundred blue- 
prints or copies may be required, Another advantage of 
the mechanized system is in savings on transport. 


Transformers come by the drum 


Reusable, all-stee] shipping drums are being used for 
Pennsylvania Transformer Company’s new gasketless 
boltless Perfect Seal “Pole Star” distribution transform- 
ers. Fireproof, cover-gasketed, metal containers provide 
maximum protection for the transformer—both in ship- 
ment and during storage. Handling and stacking is also 


simplified. Container may be reused. It eliminates dis- 
posal problem and resultant fire hazard common to ordi- 
nary shipping crates. Transformer is held firmly in place 
within the container by a blocking arrangement be- 
tween the drum cover and the center lifting ring. Trans- 
formers are available in no-tap sizes from 3 through 25 
kva, 2400 through 14,400 volts. 


Subway coal gets elevated 


Two new towers for unloading coal barges are being 
constructed by the Mead-Morrison Division of McKier- 
nan-Terry Corporation as part of the New York Transit 
Authority's East 74th Street power plant. Plant, now un- 
dergoing an extensive modernization program, supplies 
power to New York City’s expanding subway system. A 
runway parallel to the East River will allow 300 feet of 
travel to the towers. Two 2000-ton barges will be able to 
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unload at the same time. The 400-ton towers are of rigid- 
frame riveted construction, and are designed so that two 
conveyor belts can be fed by either tower. With an average 
cycle rate of 354% seconds, each tower has a free-digging 
rate of 450 long tons of slack coal per hour. The buckets 
weigh 11,000 pounds and hold five tons of coal each. 


Solar power's progress demonstrated 


Solar power is operating electric motors and two oscil- 
lators at the Wescon Show in San Francisco. Hoffman 
Electronics Corporation is demonstrating the solar-pow- 
ered units, which are driven by silicon batteries manufac- 
tured by its newest division, National Fabricated Prod- 
ucts. Solar battery is a thin, blackish wafer about the 
size of a half dollar. It has two terminals. When exposed 
to light, it will generate about half a volt. Each wafer is 
made of highly purified and specially treated silicon. 
Three wafers generate sufficient power to operate the 
motor or oscillator display. A square yard of the batter- 
ies would run an electric fan. A few acres would power 
a fair-sized town. 


Rubber replaces wood for bridge battery 
Canadian National Railroad engineers recently re- 
placed a 44-year-old stationary battery at Black Rock, 
N. Y. It was installed in a swing bridge over the Erie Canal 
when the bridge was built. Battery supplies power for 
peak loads that occur when the bridge starts to move. 
Two 100-hp motors rotate the bridge, which weighs 5000 
tons. It opens and closes about 2600 times per year. Power 
from a public utility recharges the batteries at constant 
rate through a motor-generator set, so that the peak-de- 
mand charge is lower than if the set furnished power di- 
rect to the motors. 
Old battery consisted of 256 cells made up of lead-lined 
wooden boxes in which the plates were suspended. It was 
(more ideas in action on page 36) 
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Union packaged boilers exceed 80% in 
efficiency tests at University of Toledo 


Job Report (UIW)—Not only do two 
Union Type MH Packaged Steam 
Generators provide space heat for 14 
buildings on the University of To- 
ledo’s 170-acre campus, but they also 
take part in the educational process. 
Utilized for laboratory work by me- 
chanical engineering students, these 
Union Steam Generators are reported 
to operate at “better than 80‘. efhi- 
ciency. 

Says University of Toledo, “We 
get 128 lbs. of steam per gallon of 
fuel oil as compared to 93 lbs. per 
gallon with the old boilers formerly 
used. The new plant, in operation 
since the fall of 1953, uses #6 oil in 
the winter and #5 in spring and fall. 
During the past year, 361,746 gallons 
were used, producing 46,180,000 lbs. 
of steam.” 
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Users who have kept tabs on Union 
Packaged Boilers as carefully as Uni- 
versity of Toledo, report like econo- 
mies. From coast to coast, Union 
Type MH Steam Generators have 
proved their worth in chemical proc- 
essing plants, pulp and paper mills, 
breweries, refineries, institutions, 
schools and hospitals, to name a few. 

Completely shop-assembled in Erie, 
Pa. for delivery via rail or truck, 
Union Type MH Units are patterned 
after larger but similar field-erected 
Type H Boilers, originated by Union 
over 16 years ago. They can be 
equipped to handle multitudes of 
needs formerly requiring costly field 
erection and special engineering. 

For example: Superheaters can be 
installed to meet total temperature re 
quirements, while air heaters and 


AT TOP: 28,000 Ibs. of steam 
per hour—that’s the capacity 
of this Union Type MH Pack 
aged Steam Generator which 
Searates at 125 psig with 
180 degrees feed water tem 
perature (one of o pair serv 
ing University of Toledo). 


LEFT: Steam generating 
plant houses two Union 
Packaged Steam Generators 
to ovide space heot for 
6.000 students. 


RIGHT: Cul-owoy view of 
Union Packaged Boiler re 
veals its symmetrical, 3 
drum design; divided tube 
bonks and tangent tube wall 
construction. 
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economizers are readily supplied when 
needed 

Standard units are designed in 13 
sizes from 10,000 to 40,000 Ibs. of 
steam per hour at 250 psi, with higher 
pressures available for special appli 
cations 





—— 
The complete story on Union Type MH 
Steam Generators, including cut-away 
illustrations, tube 

layouts and dimen- 

sion tables, con be 

obtained promptly 

by requesting Bul 

letin MH-353 from 

Union tron Works, 


Erie, Pa 
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Thermo refresher going strong 


Gentlemen: 

In a recent issue of Inpvustry & 
Power, namely June 1955, on page 63, 
it was my pleasure to read an article 


“A Thermodynamics Refresher, II” in 
which I became quite interested. 

I am now quite anxious to read 
article III]. Unfortunately, I missed 
part I, and would like very much to 
get a copy to complete the series. Also 
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please advise whether or not reprints 
of parts II and III are available. 

Also please advise if reprints of 

the article “Steam Power Cycle Re- 
lationships—III” are available. 

M. A. Flemming 

Plant Manager 

The Polymer Corporation 

Reading, Pa. 

@ Additional copies of all articles in 

the Thermodynamics Refresher Series 

have been printed. Requests such as 

these are being filled promptly by 
our Reader Service Department. 


Canons are available 
Gentlemen: 

An article titled “What Ethics?” by 
Charles T. Chave appears on page 64 
of the August 1955 issue of Inpustry 
& Power. The article mentions the 
Canons of Ethics for Engineers, de- 
veloped by the Engineers Council for 
Professional Development but does 
not state where we can get a copy. 
Can you help us? 

D. W. Ross 

Engineer 

Engineering Department 

Harper-Wyman Company 

Chicago, Illinois 

@ A copy of the Canons of Ethics for 

Engineers can be obtained from the 

Engineers Council for Professional 

Development, 33 West 39th Street, 

New York 18, New York. Copies of 

The Canon can also be obtained from 

most any of the 80 engineering socie- 
ties that have endorsed them. 


Happy to oblige 
Gentlemen: 

May we have a duplicate copy of 
the July 1955 issue of Inpustry & 
Power? The articles on pages 35 and 
50 hold special interest for one of our 
company’s departments. 

R. S. Glicksman 

Hydrocarbon Research, Inc. 

New York, New York 

@ We are always happy to oblige 

such requests as long as our supplies 
of back issues will permit. 


Vibration tamers named 
Gentlemen: 

In the August 1955 issue of Inpustry 
& Power the subject article (“Vibra- 
tion is Tamed So Simply”) was read 
with great interest. I have a similar 
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problem in our power house and want 

to know more of the details of the 

snubbers used by Mr. J. N. Straky, 

plant engineer, DeSoto Division, 

Chrysler Corporation. Will you send 

me information so that I can get de- 

tails on these snubbers—this I would 
appreciate very much. 

V. P. Allbert 

Foreman 

Goodyear Tire & Rubber Company of 

Kansas, Inc. 

Topeka, Kansas 

@ Complete information on the snub- 

bers can be obtained from the manu- 

facturer: Burgess-Manning Company, 

741 Park Avenue, Libertyville, Illinois. 


Crossing information 
Gentlemen: 

In your July 1955 issue of Inpustry 
& Power your article on “Crossing 
Requires No Maintenance” on page 
26 is of great interest to me. I would 
appreciate obtaining more informa- 
tion on this article if it is available. 

N. P. Cox 

General Superintendent 

Mechanical Shops 

Armstrong Cork Company 

Lancaster, Pa. 

@ Complete information can be ob- 

tained from Blaw-Knox Company, 

Farmers Bank Building, Pittsburgh, 
Pennsylvania. 


Permanent insulation available 
Gentlemen: 

An article appeared in your April 
issue titled “Permanent Tank Insula- 
tion Costs Less,” and I am very much 
interested in obtaining more informa- 
tion about the insulation itself and 
further data on how the K Factors 
were obtained for use in calculating 
the cost comparison. 

Harold J. Lavori 
Engineer 
Boston Edison Company 
Boston, Mass. 
Gentlemen: 

We are interested in obtaining name 
of the contractor who furnished and 
installed the insulation described in 
article “Permanent Tank Insulation 
Costs Less” on page 49 of April 1955 
issue of INpustry & Power. May we 
hear from you soon in this respect. 

A. W. Schroeder 

Central Foundry Division 

Saginaw Malleable Iron Plant 
General Motors Corporation 
Saginaw, Michigan 

@ Complete information about the 
permanent tank insulation described 
in our April issue can be obtained 
from Tank Insulators, Inc., 426 East 
110th Street, New York 29, New York. 
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You can avoid motor burnouts 


. pen temperature surrounding mo- 

tor protection equipment is an 
important factor in motor burnouts. 
In order to prevent nuisance stop- 
pages in hot weather, the rating of 
protective equipment is often raised. 
Then, when plant temperature drops, 
protection is inadequate . . . motors 
are more subject to burnout. 

This explains why an ever-increas- 
ing number of plants are standard- 
izing on HEINEMANN Circuit 
Breakers as manual motor controllers. 
Set tripping points of HEINEMANN 
Circuit Breakers are completely in- 
dependent of ambient temperature. 


don’t use heat 
eee USE POWEFR 


Send for Bulletin 1410. 


HEINEMANN Circuit 
Breakers provide inverse time delay 


Moreover, 


to permit starting inrush or harmless, 
. yet they 
provide the fastest circuit interrup- 


temporary overloads . . 


tion available on large overloads, 
stalled rotors, single-phasing or short 
circuits, 

HEINEMANN Circuit Breakers 
operate on a hydraulic-magnetic prin- 
ciple. They do not employ thermal 
elements or heaters. They are avail- 
able with precise ratings to the motor, 
and are provided with time delay 
characteristics especially suited to 
trouble-free motor protection. 


HEINEMANN ELECTRIC CO. 


140 PLUM STREET ¢ 


TRENTON 2, NEW JERSEY 
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made by Gould-National Batteries, Inc. The cells were 
open to the air and gas evolved during charging es- 
caped into the battery room. The new battery consists of 
256 Gould Type EW-15 cells in rubber jars, full enclosed 
New cells are more compact, and are at a convenient 
maintenance 


height for Battery can 


power to open and close the 


supply sufficient 
bridge should the external 
power source fail 


Water chillers move outdoors, save space 
indoors 


Centrifugal water chillers are now being installed out- 
doors without protective enclosures, Trane Company has 


developed this version of its CenTraVac line for use in 
large buildings and industrial plants where space is at a 
premium. Hermetic construction and automatic operation 
make the chillers ideally suitable for outdoor use. The 
purge unit, control panel, conduit boxes, and capacity 
control mechanism are weather-proofed and heated elec- 
trically to prevent condensation. Insulation is waterproof- 
ed, and suitable weather-resistant paint is used on the ex- 
terior. All sizes (from 50- to 800-tons refrigeration capac- 
ity) are available 


Large surface condenser uses aluminum 
tubes 


Oak Creek power station of the Wisconsin Electric Pow- 
er Company will soon get a new 105,000-square-foot Allis- 


Chalmers surface condenser. It is believed to be the first 


unit of its size to be fitted with aluminum heat exchange! 
tubes. Use of aluminum was considered feasible after 
with Allis- 


several years of testing in collaboration 


Chalmers engineers 


Cheaper power by combining efforts 


Two companies in need of more power now obtain it 
at less cost as a result of combining their generating ef- 
forts. Upper Peninsula Power Company, an independent 
utility, and The Cliffs Power & Light Company, a sub- 
sidiary of The Cleveland-Cliffs lron Company, both need- 
ed greater generating capacity. Both started construction 
programs in 1952. UPPC proposed to install a 7500-kw 
turbogenerating unit with associated facilities at Hough- 
ton, Michigan. CPLC proposed to install 11,500 kw 
pacity as an extension of their station at Ishpeming. Both 
working with Stone & Webster Engineering 
Corporation, soon realized the advantages of intercon- 


f ca- 


companies, 


(more ideas in action on page 74) 
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you can still get 
copies of |&P’s special report on 


in-plant electrical distribution 


New trends are constantly re- 
shaping electrical practice in 
industrial plants. This compre- 
hensive report distills the es- 
sence of the trends reported ex- 
clusively to INDUSTRY & 
POWER by the country's lead- 
ing manufacturers, designers, 
and users of industrial electrical 
distribution systems. 


To meet the continuing demand 
for this special report, INDUS- 
TRY & POWER makes reprints 
available to all readers. Single 
copies are free; 2 to 25 copies 
are 25¢ each; 26 to 50 copies 
are 20¢ each; 51 to 100 copies 
are 15¢ each; more than 100 
copies are 10¢ each. Write, on 
your company letterhead 
please, to Reader Service Dept., 
INDUSTRY & POWER, Com. 
mercial Bank Building, St. Jo- 
seph, Michigan. 








next month in 


INDUSTRY & POWER.... 


when nudear power comes... 


Nuclear power stations are al- 
ready under construction for 
utilities. Last month, INDUS- 
TRY & POWER (page 43) car- 
ried the prediction that nuclear 
power in industrial-size pack- 
ages may be available by 1958. 
Auxiliaries will be a big part of 
your problems when nuclear 
power arrives. For a down-to- 
earth appraisal of what those 
problems may look like 


watch for the 
November issue 
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names make news 





Brown Fintube Co, has appointed J. B. 
Carpenter as sales manager of its Pack- 
aged Boiler division. He was formerly 
field engineer, and later export sales 
manager for the V. D. Anderson Co. 


Johnston Schreiner 


Sterling Electric Motors, Inc. has ap- 
pointed Edger K, Johnston as vice presi- 
dent of manufacturing and John R. East- 
man as chief engineer. Johnston was 
previously factory manager and East- 
man has served as chief electrical engi- 
neer, 


Elliott Company has appointed Cap- 
tain Max Schreiner (USN retired) as 
executive engineer, He will be responsi- 
ble for all engineering of the company’s 
turbine, compressor, supercharger, and 
general apparatus divisions. He was 
formerly commanding officer and direc- 
tor of the US Naval Boiler and Turbine 
Laboratory, Philadelphia 


The Airetool Mfg. Co. has appointed 
Paul W. Martin, member of the Research 
and Development department, to direct 
the company’s research activities in the 
development of new products and the 
improvement of its established products. 


Hammel-Dahi Co. has elected John R. 
Curran to the position of vice president. 
He was formerly chief design engineer 
and director of engineering 


Smooth-on Mfg. Co. has selected 
George T. Morse as vice president and 
director of sales. He is a graduate cer- 
amic engineer of Rutgers University, past 
president of the Ceramic Association of 
New Jersey, and a Fellow of the Ameri- 
can Ceramic Society. 


Allis-Chalmers Manufacturing Com- 
pany personnel changes include appoint- 
ment of Hugh L. Ross as assistant man- 
ager, and Cherles lL. Babb as chief en- 
gineer of the centrifugal pump depart- 
ment. J. V. MeGuire, sales manager, 
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switchgear department, has been pro- 
moted to department manager. Robert 
S. Fleshiem, assistant to the vice presi- 
dent in charge of industries group, has 
retired after more than 50 years’ serv- 
ice. He was a member of the board of 
governors of the NEMA and was award- 
ed a 50-year certificate by that group. 


Michigan Too! Company has promoted 
N. P. Synnestved? to plant manager of 
its Manistee Iron Works division, and 
J. G. Maurer as shop superintendent. 


American Air Filter Company, inc. 
has announced that Dwight M, McMakin, 
assistant manager of its engine and com- 
pressor department, has been appointed 
as an Associate of the Executive Com- 
mittee of the Oil and Gas Power division 
of the ASME 


National Electric Products Corpora- 
tion has appointed Kenneth C, Crain, 
Jr. as superintendent of its Ambridge, 
Pa. wire and cable mill. He was formerly 
assistant plant superintendent for the E. 
L. Wiegand Company 


Babcock & Wilcox Company has an- 
nounced the retirement of A. M. Kohler, 
vice president and head of its Re- 
fractories division after 42 year’s service. 
He was appointed general manager of 
the division in 1930, and elected vice 
president in 1947. J. E. Brinckerhoff, 
manager of the division, will assume 
Kohler’s duties 


Gebhart 


Rockwell Manufacturing Company has 
named H. C. Gebhart as chief engineer 
of its Delta Power Tool division. He suc- 
ceeds John B. Unterweger, who was pro- 
moted to factory manager 


Infilco Inc., has promoted Edwerd G. 
Keminek to the position of general sales 
manager. He will be in charge of all 
sales representatives in the United States, 
Canada, Mexico, and company offices in 
other foreign countries. 


Clark Controlier Company has named 
David C. Wycoff as manager of its 
Product Adaptation department. Wycoff 
was formerly manager of the company’s 
experimental laboratory 


Thomiszer Larson 

Cook Electric Company has appointed 
Hubert J. Thomiszer as manager of its 
Magnilastic division. He was formerly 
project engineer of the research labora- 
tory. Earl Washburn becomes manager 
of Electronic Systems division. 


Oxy-Catalyst, Inc. has appointed Gor- 
don P. Larson to the position of vice 
president. Larson was formerly director 
of the Los Angeles Air Pollution Con- 
trol District. He is a graduate of the U.S 
Military Academy at West Point. 


Worthington Corporation announces 
several promotions. William C, Osborne 
becomes assistant to the manager of en- 
gineering. Norman L, Meyerson is pro- 
moted to manager, research and de- 
velopment division. Cherles A. Macaluso 
becomes assistant manager, research and 
development division 


The Lowis Allis Company announces 
the election of E, P. Allis as Chairman of 
the Board. Johan W., Allis was promoted 
from vice president to president. 


Raiph M. Hardgrove of the Research 
division is to receive the Percy Nicholls 
Award for his outstanding contributions 
to the science and technology of solid 
fuels, Hardgrove has been issued 79 
patents in the field of combustion and 
steam generation. 


Westinghouse Electric Corporation 
has elected new officers. Gwilym A, Price 
was elected president and chairman of 
the board. The board chairmanship has 
been unoccupied since 1951. Merk W. 
Cresep, Jr. was elected to serve as 
executive vice president and deputy 
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chief executive officer. Latham E. Osborne 
was elected vice chairman of the board. 
John K. Hodnette was elected vice presi- 
dent-general manager, and member of 
the board. A, C. Monteith was appointed 
to succeed Hodnette, and Dr. John A. 
Hutcheson wil! assume Monteith’s duties. 


General Electric Company has se- 
lected Henry E. Heddesheimer as con- 
sultant on electrical engineering in its 
Plant Engineering and Maintenance serv- 
ices. He is a registered Professionai 
Engineer in the state of Georgia and a 
member of the National Society of 
Professional Engineers 


Crouse-Hinds Company has named 
John R. Tuttle as president and chair- 
man of the board of directors. William 
L. Hinds, present chairman of the board, 
Albert F. Hills, president, and W. C. 
Blanding, executive vice president, will 
retire from active management. These 
three men, representing a combined 
total of 158 years of company service, 
will continue as members of the board of 
directors. 


B. F. Goodrich Chemical Company has 
appointed Thomas B, Nantz as general 
manager of its plants. Walter E. Brodine 
will succeed Nantz as plant manager at 
Calvert City. 


Robertshaw-Fulton Controls Company 
announces the election of R, S. Reynolds, 
Jr. as chairman of the board. He succeeds 
his father R. S$. Reynolds, Sr. who died 
July 29. J. Lowis Reynolds and John A. 
Robertshaw, Jr. were named to fill va- 
cancies on the board. 


Ross Larson 


Notional-U.S. Radiator Corporation 
has announced the association of Dr. 
Walter L. Ross, formerly assistant profes- 
sor of mechanical engineering at Penn- 
sylvania State University, with its en- 
gineering and research department. He 
will be manager of the company’s de- 
velopment laboratories 


Minnesota and Ontario Paper Com- 
peny announces the appointment of 
Clarence Larson to the position of vice 
president in charge of operations. €. L. 
Lemb is promoted to director of manu- 
facturing. J. H. Devidson will head the 
newly-created Central Engineering divi- 
sion 
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TITUSVILLE TICOTHERM 


STEAM GENERATORS 


For Paper Manufacturers Company, at their Bustleton, Pa 


plant, two main types of firing are handled efficiently by these 
Titusville TICOTHERM Steam Generators. No. 1 boiler has 
a ram-type underfeed stoker, No. 2 is equipped with oil 
burner for standby, providing flexibility for all processing and 
heating needs of the large plant pictured 


Wnle™ 


ruthers COMPANY 


eae) 
A division of Swen. TITUSVILLE, PA. 
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THE TITUSVILLE IRON WORKS 


Manvfacturers of A Complete Line of Boilers for Every Heating and Power Requirement 
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MAINTENANCE? 
what’s that? 


With Yarway Impulse Steam Traps, what little maintenance 
there is can be handled in a jiffy. There’s only one moving part— This little vaive 
a tiny valve. —only — 
° ! 

When the trap must be cleaned or repaired, it can be done "Vereay 


right in the line—in a matter of minutes. Impulse Steam 
Trap—floats on 


Other YARWAy features: the condensate 

Stainless steel—body and internal parts. ae 
Gets equipment hot in a hurry—and keeps it hot. in @ hurry 
Good for all pressures without change of valve or seat. and Hy 
Easy installation—small size, light weight. Es. Sau 
Non-freezing at low temperatures. 


Six standard sizes, '2'' to 2’’. 


Want proof of performance? Try a YARWAY Impulse Trap and 
Fine Screen Strainer FREE for 90 days in your own plant. For 
free trial or free catalog, write... 


YARNALL-WARING COMPANY, 100 Mermaid Ave., Philadelphia 18, Pa. 








impuise OVER | 000,000 YARWAY IMPULSE TRAPS SOLD— 
STOCKED BY 270 CONVENIENT 


stearm trap | noustea: oistrisutors 
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industry's power services in civil defense 


Civil Defense needs power services 


Gov. Val Peterson 
Administrator 
Federal Civil Defense Administration 
(as told to Harold A. Bergen, Editor) 


IN SPITE OF the splendid job our 

military is doing, a resolute 
enemy could put enough bombs 
over our cities to bring terrible de- 
struction, If an enemy comes, we'll 
make him pay a tremendous price, 
but he'll accomplish his mission. I 
know of no one in a responsible po- 
sition in government who will deny 
that. 

Now, our society is so dependent 
on power that we cannot operate in 
either peacetime or wartime with- 
out available power. I feel it is in- 
cumbent on all producers of power 
to see that we do have the greatest 
possible supply under any and all 
circumstances 

Power is absolutely essential to 
Civil Defense Readiness. There 
will be the highest premium placed 
on power people in time of emer- 
gency. We'll have to tie all avail- 
able power together. We'll have to 
utilize every power-producing fa- 
cility there is. We'll need every kw 
we can get. In government, we are 
planning right now for steps to in- 
sure power supply 

Some scattered industries are do- 
ing a good job of preparing for nu- 
clear war. Many have done little or 
nothing. What good work there is 
is spotty. If America is to survive, 
Industry along with the rest of the 
country, has to get busy. There 
must be a willingness to recognize 
the threat before us and a further 
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willingness to face up to it — that 
is, to face up to the capability of an 
enemy. I have full confidence that 
Americans will take the proper 
steps when they know what that 
threat is. Government’s job is to 
make that threat clear. Leaders in 
Industry have the capability to 
take the ball from there 

But, we have been slow to act in 
Civil Defense so far. There are sev- 
First, Ameri- 
cans are hoping and praying that 
there won't be a war. (I join them 
War is archaic in terms of today’s 


eral reasons for this 


weapons.) Second, some are wish 
ing there won't be war. This leads 
block 
Civil 


psychological 
for 


to a against 


preparation Defense. It 


leads people to refuse to exercise 
prudence. 

that nu 
horrible that there 
is nothing that can be done about 


Third, some people say 


clear war is so 


it. These are the people that say “a 
hope the bomb falls right on my 
head.” They deny the effectiveness 
of good Civil Defense 

Fourth, some people want to hire 
someone else, beside themselve t 
They 
Or, they assume that 
The fact is that 
not enough money to hire 


do Civil Defense work point 
to the Army 
“George” will do it 
there is 
enough people to do the job. In the 
final analysis, whether you or I live 
following atomic attack largely de 


here 


pends on what you and I do 


In the final analysis, whether you or I live following atomic attack depends ow 
what you and I do There are not enough men or money to do it for us 





industry's power services in civil defense 
EFFECTS OF AN Alk BURST 








MINOR DAMAGE 


APPROXIMATE DAMAGE FROM 5 MEGATON BOMB 


This is damage pattern for a five megaton (equivalent of TNT) bomb. Inter- 
ested observers report frequent casual talk about 20 megaton bombs, at least. 


are not enough men or money to do 
it for us. 

Finally, Americans simply do not 
know what war is, with the ex- 
ception of those who recently have 
fought overseas. But the general 
population has seen no sign of an 
invader since 1814. Consequently, 
they do not feel the urgency of 
Civil Defense as do those who have 
seen invaders within their own life- 
times. 

We can dispense with Civil De- 
fense on that happy day when man 
can learn to live with man in per- 
manent peace, or when the military 
can guarantee that no enemy can 
put a finger on the United States 
Looking at either of these proposi- 
tions today, prudence requires that 
we be prepared. Though we have 
gone a long way, all I can say at this 
time is that we are inadequately 
prepared. 


What YOU ean do NOW! 


GERALD R. GALLAGHER 
Assistant Administrator 
in charge of Technical Advisory 
Services, Federal Civil Defense 
Administration (as told to Harold 
A. Bergen, Editor) 


YOU WHO ARE the power serv- 

ices engineers in industry can 
take action right now that will im- 
prove the Civil Defense Readiness 
of your plants and of the communi- 
ties of which you are a part. You 
can increase your Civil Defense 
Readiness by following this 11- 
point program: 

First: If you have in-plant gen- 
erators, you can arrange intercon- 
nections between your plant's gen- 
erating facilities and the'local utili- 
ty’s grid so that you can feed pow- 
er to the utility. This, in effect, 
makes your industrial powerhouse 
a standby source for the utility in 
time of emergency. If a large con- 
centration of generating capability 


A2 


is lost by damage to a utility cen- 
tral station, interconnections with 
scattered industrials in its area 
could provide the utility with 
standby capacity for essential serv- 
ices. 

Arranging such interconnections 
costs some small amount of money, 
admittedly. But several industrial 
power plant operators have found 
such interconnections indeed prof- 
itable because they can then sell 





power to the utility during their 
off-peak hours. Their investment 
works for them more continuously. 
And everyone enjoys the bonus 
benefit of interconnection in time 
of emergency. 

Economic help is available to 
ease the expense in making these 
interconnections. One possibility is 
obtaining authority for rapid amor- 
tization of the equipment involved. 
This authority is now being granted 
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Send Us Your Profile 


You can profile your own Civil Defense Readiness in Pow- 
er Services Standby by answering the adjoining question- 
naire. THEN, send the filled-out questionnaire to us so that 
we can better plan our editorial program to help you im- 
prove your Readiness. Send us your Profile TODAY! 
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An INDUSTRY & POWER Profile 


Standby Power For Civil Defense 


We use steam for: mechanical power 
electric generation 
process heating 
space heating 


(fold this flap in first) 


Our steam supply is (circle one): 

(a) generated entirely in our own plant 

(b) partially generated in-plant and partially purchased 
(c) entirely purchased 


(fold this flap in first) 


Our steam boilers are: 

(a) gas-fired (how many? total capacity lb/hr) 
(b) oil-fired (how many? total capacity lb/hr) 
(c) coal-fired (how many?. total capacity lb/hr) 
(d) multiple-fuel fired (how many? combinations? 


total capacity lb/hr) 


Our electric power is (circle one) 

(a) generated entirely in our own plant 

(b) partially generated in-plant and partially purchased 
(c) entirely purchased 


Our tie lines to our electric utility 

(a) can supply all our plant load 

(b) can supply emergency load only 

(c) (can supply) or (cannot supply) electricity from our generators to 
the utility with our present interconnections 


Utility can supply electricity over (circle one) 


(a) one line (b) two lines (c) three lines 


Within our own plant, we have standby capacity of 
(a) diesel driven generators (how many? total capacity kw) 
(b) gas-engine-driven generators (how many?.. .total capacity kw) 
(c) storage battery (excluding self-contained lighting units) 

(total capacity ) 
(d)  self-powered, seli-charging battery lighting units (how many 


Throwover from normal to emergency electric power sources i 
(a) manual (b) automatic 


If we lost all normal sources of power, we could sustain a minimum sup 


ply of emergency power for hours 


second ) 


Our water supply is furnished (circle one) 
(a) entirely by in-plant sources 


(b) partially by in-plant and partially by municipal source 
(c) entirely by municipal sources 


We have emergency water supply for 
(a) firefighting (source total capacity 
(b) sanitation (source total capacity 


(fold this flap in second) 


(fold this flap 


(c) process (source total capacity 
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(d) boiler water (source total capacity 











(moisten and seal) 








Our plant wastes and sewage are (circle one) 

(a) completely disposed of in our plant 

(b) partially disposed of in our plant and partially sent to municipal 
system 


(c) all sent to municipal system facilities 


Our emergency wastes disposal facilities consist of 


Of the total minimum capacity we need in standby power facilities, we now 
have the following amounts installed and in service 

(a) steam standby ‘, of minimum required capacity. 

(b) electrical standby ‘, of minimum required capacity 

(c) water supply standby ‘, of minimum required capacity 
(d) waste treatment standby ‘« of minimum required capacity 











My name. . 


Firm name. 


Address of plant covered by this profile 


Zone..... 
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industry's power services in 


to defense-producing industries. 
Another possibility is granting of a 
loan by the Treasury Department 
under the authority formerly ex- 
ercised by the Reconstruction Fi- 
nance Corporation. 

Second: You who are in the utili- 
ty business can work toward im- 
proving the interconnections with 
neighboring systems. One of our 
greatest national assets is the de- 
pendability of electric service — 
due in large part to the ability to in- 
terconnect systems. Anything we 
can do to improve the capability 
to interconnect adjoining systems 
will improve the availability of es- 
sential power in time of emergency. 
An excellent example of such sys- 
tems interconnection is the South- 
west Power Pool. 

Third: In your planning for the 
standby power needs of your own 
plant, you can gear your thinking 
to local, state, and national Civil 
Defense plans. Power Services en- 
gineers in any given area are, col- 
lectively, the best authority on 
what portable and stationary pow- 
er can be made available in time of 
emergency. Who could better plan 
for power to serve the essential 
needs of the community at large 
than those individuals whose day- 
to-day job is delivering power? 

This is another area of action 
where outstanding examples of 
actual practice exist today. Power 
Services engineers in many areas 
have already joined together in mu- 
tual aid associations to better pre- 
pare themselves for disaster. Some 


SEND US your Power 
Services Standby Profile 
today! Data will help us 
plan editorial program for 
you. No postage required 
We will be happy to have 
additional comment, too 
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of the most successful ‘adustrial 
Civil Defense Mutual Aid Associa- 
tions are those in West Hudson 
County, New Jersey; Kanawha 
Valley, West Virginia; Niagara 
Falls, New York; Baton Rouge, 
Louisiana; and Waterloo, Iowa. 

Fourth: As your plant’s power 
system is modernized and extend- 
ed, you can anticipate the bonus 
value in terms of Civil Defense 
Readiness that accrues from better 
physical protection of your power 
generating, switching, and trans- 
mitting equipment. 

Fifth: In planning the physical 
environment of your plant, you can 
anticipate and provide for the evac- 
uation of production personnel. 
You can plan priority of departure 
for your own Power Services per- 
sonnel in case of evacuation so that 
shutdown can be orderly, and so 
that restoration of your power serv- 
ices can be orderly 

Sixth: You can become inform- 
ed about what could happen in 
case of attack to the Power Serv 
ices equipment for which you are 
responsible. Data is readily avail- 
able that will help you determine 
the exact nature of your plant's 
vulnerability to disaster. By keep- 
ing continually informed about the 
factors that determine vulnerabil- 
ity, you can plan your plant mod- 
ernizations and extensions to re- 
duce such vulnerability. 

Seventh: Together with your in- 
dustrial neighbors, you can estab- 
lish the type of maximum self-help 
mutual-aid organization that is 
already achieving maximum Civil 
Defense Readiness for its mem- 
bers. Many of the mutual self-help 
groups have cataloged their sup- 
plies of wire, cable, pipe, and so 
forth so that each member firm by 
itself and in concert with its neigh- 
bors achieves maximum readiness 
with what is already on hand 

Eighth: If you store combustible 
gases of any kind in your plant, 
you can plan to protect them from 
the thermal effects of nuclear ex- 
plosion. Experience indicates that 
this can avert serious hazard 

Ninth: If you store noxious 
gases, you can plan orderly shut- 


civil defense 


Gerald R. Gallagher 


down and protection from the haz 
ards that would arise from uncon 
trolled these 
time of disaster 

Tenth with the 
national plan for emergency 
tribution of 


release of gases in 
You can tie in 
dis 
lubricants 
now being worked out by the 
FCDA and the Department of In 
The fuel stocks of 
al and utility plants will 
part of the 
fuel for essential 


fuels and 


terior industri 
become 
national inventory of 
time 
of emergency. This will affect you 

Eleventh 
disposal of your plant wastes under 
emergency 


services in 
You can plan now tor 
normal 


conditions. If 


disposal facilities are damaged, 


wastes might prove extremely 
dangerous unless plans are ready 
for handling them on an emergency 
basis 

Let me conclude by pointing out 
that we in FCDA can only advocate 
But 
if you keep Civil Defense in mind 


in your planning of normal 


action. We cannot compel it 
mod 
ernizations and extensions of your 
facilities, 
that 


present Power Services 
you can make 
economically technically 
with the benefit of 
their being sound in terms of your 


Civil 


decisions are 
and 
sound, bonus 


Defense Readiness 
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Cyclone motsture separator on aftercooler and automatic drain traps remove most of water before air enters surge tanks. 


Improve supply, reduce maintenance with 


CENTRALIZED compressed air POWER 


MORE RELIABLE compressed air 
supply and reduced mainte- 
nance costs were achieved by cen- 
tralizing air compressors. Air com- 
had 
stalled one by one in widely spaced 
locations as the Twin Coach Com- 
pany, Aircraft Division plant in 
Buffalo, New York grew. It was 
proved that this was inefficient from 
the distribution 
maintenance. 
The plant uses many air-powered 
tools. Air power was formerly sup- 
plied by four compressors ranging 


pressors formerly been in- 


and 


aspects of 


is) 


JOHN ANTHONY 


Plant Engineer, Aircraft Division 


Twin Coach Company 


in capacity from 250 cfm to 350 cfm 
Each compressor was in a different 
location. The revamping was done 
to achieve the more constant air 
power characteristic of centralized 
installation 

A room cleared the 
plant maintenance department and 
two 800-cfm units were installed by 
Buffalo Electric, Incorporated with 
integrated modern controls and a 
new main distribution system. The 
compressors are Worthington 16 
10% x 7 Type YC-2 vertical angle 
compressors. They are fitted with 


was near 


IP 


water the intercoolers, 
aftercoolers, and receiving tanks to 
remove as much moisture as possi- 


ble. The pipeline-type 


traps on 


aftercooler 
has a cyclone moisture separator 
and automatic drain trap 

Air intake is filtered through an 
Air Maze Model 18-M Viscous im- 
pingement-type air filter complete 
with weather hood. The two-stage, 
heavy-duty, water-cooled compres- 
sors are equipped with five-step 
variable capacity controls. They 
are directly connected to flange- 
mounted 150-hp, 600-rpm, three- 
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phase, 60-cps, 440-volt, 40-degree 
rise synchronous motors. 

The compressors have McCord 
SF pressure-type lubrication with 
an oil pressure failure switch. This 
operates by opening the control 
circuit that shuts off the com- 
pressor when oil pressure drops. A 
mechanical feed lubricator is piped 
to all cylinders. Lube oil is cooled 
in a Worthington water-cooled 
heat exchanger that maintains the 
oil temperature at 130 F 

Cooling water for the compres- 
sors is supplied from the plant’s 
own well. The water is at a constant 
55 F temperaturee, so it is passed 
through the intercoolers first, and 
then through the compressor jack- 
ets to reduce thermal shock 


Tanks reduce surges 


Two tanks, 10 feet 
high by 42 inches in diameter, re- 
duce surges. Welded compressed 
mains with screwed branch 
connections practically eliminate 
line Constant-pressure air 
supply is particularly important in 
the operations carried out in this 
plant. Controls are such that a 
pressure variation of more than 


receiving 


air 


losses. 


two psig is almost unheard of at the 
receiving tank. 

Centralization of the compressors 
has assisted the maintenance crew 
and eliminated tampering since the 
compressor room can now be lock- 
ed up. It has also cleared space on 
the production floor 


Need little maintenance 

Only required so 
far has been checking of the feather 
valves. At first, this was done bi- 
weekly. But the inspection sched- 
ule has now been reduced to once 
every three months 

Production increased con- 
siderably, particularly the riveting 
operations. Before centralization, 
air pressure was not constant and 
a great deal of time and material 
was wasted with reject riveting 

Another 800-cfm air compressor 
will be installed soon to further in- 
sure the 
plant compres 


maintenance 


has 


continuous 
The two 
sors operate simultaneously 


air power in 
present 
only 
when sandblasting taxes the capac 
ity of one. The third unit will func 
tion primarily as a standby com- 
pressor until rising production de- 


mands its full-time use 


Air-powered tools demand constant-pressure supply, large stand-by capacity 
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How to EVALUATE 
decreased FUEL COSTS 


ip 


EXCLUSIVE. 


E. V. POLLARD 
Medium Steam Turbine Department 
General Electric Company 


ECONOMICS OF NEW power, or 

power and process steam, gen- 
eration equipment involve many 
factors. The intangible must be 
resolved by experience and judge- 
ment. The tangible can be ex- 
pressed in terms of money. Ques- 
tions like reliability of power 
source, flexibility of power genera- 
tion equipment, and future pos- 
sibility of equipment rearrange- 
ment to meet changing product de- 
mands are always debatable ques- 
tions. 

The influence of fuel cost, ther- 
mal efficiency, and capital cost can 
be expressed in dollars. Higher 
steam pressures and temperatures, 
and other thermal improvements 
decrease the annual fuel bill. They 
usually increase first cost of the 
equipment, however, on which 
taxes, interest, depreciation, and 
other fixed charges must be paid. 

Power plant equipment is a long- 
range investment. Fuel prices are 
always on the increase. Hence, it is 
safe to say that equipment that is 
economical at present fuel prices 
will become more so in the future. 

Since it is the difference in fuel 
costs that is to be evaluated, initial 
steam conditions must be selected 
for the steam turbine on which 
the comparisons are to be made. 
These initial pressure and tem- 
perature conditions each have es- 
sentially the same moisture content 


*"Calculation of Compeorable Heat Rates of Steam 
Turbines,"’ December, 1952 


"Heat Rate Correction Factors,’ Janvery, 1963 
“Automatic Single Extraction Turbines Effect of 
Full Feedwoter Heating,’ March, 1954 

‘Automatic Double Extraction Turbines 
of Pull Peedwater Heating,” April, 1964 


Effect 


48 


at the turbine exhaust: 450 psig at 
750 F, 600 psig at 825 F, 850 psig 
at 900 F, and 1250 psig at 950 F 
They are also the optimum condi- 
tions for turbines in their respec- 
tive price ranges. 

Let us start with the steam tur- 
bogenerator, since its thermal per- 
formance establishes the required 
capacity of boiler, piping, condens- 
er, feed pump, and so forth. For a 
selected operating condition, the 
following steam turbine data is de- 


termined for each generator load 
under discussion: throttle flow, 
feedwater temperature, process 
steam flow (if any) , condenser flow, 
and estimated feedwater heater re- 
quirements. A number of articles 
have been published in InpustTRY 
& Power that give step-by-step 
methods for finding pertinent per- 
formance data on steam turbines.* 
These methods are used to find the 
following comparable steam tur- 
bine performance which influences 


Design steam conditions of turbogenerator must be known to evaluate fuel cost. 
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DELIVERED FUEL COST, CENTS PER MILLION BTU DELIVERED TO SITE 
CBOILER AND AUXILIARY EFFICIENCY NOT INCLUDED) 
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FUEL COST PER THOUSAND BTU PER KWH TURBINE HEAT RATE, DOLLARS PER YEAR 
(BOILER AND AUXILIARY EFFICIENCY = 80 PERCENT) 
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the cost of the allied equipment: 
{ Throttle flow and final feedwater 
enthalpy — which influence boiler 
cost. 

* Condenser flow. 

* Feedwater flow—which influences 
boiler feed pump cost. 

‘ Estimated feedwater heater re- 
quirements——which may be used 
for estimating cost of feedwater 
heaters (on the assumption that the 
final design may make changes that 
should total to approximately the 
original estimated values). 

* Process steam that may be taken 
from an extraction turbine. 

{ Turbine heat rate (pounds/kwh), 
including finding fuel cost of sta- 
tion, and finding fuel cost charge- 
able to power when process steam 
is charged to other departments. 

Four steps are required for con- 
venient calculation of fuel costs per 
year: 

* Find cost of fuel (cents per mil- 
lion Btu delivered to site) from 
Fig. 1. 

{Find turbine heat rate (Btu/ 
kwh). 

{ Find cost of fuel (dollars per 
year per 1000 Btu/kwh turbine 
heat rate) from Fig. 2. 

* Find cost of fuel (dollars per year 
at each load), load factor, and heat 
rate. (See examples.) 

Fig. 1 is read by using a straight 
line passing through the heat con- 
tent and unit cost of a given fuel. 
The line intersects the delivered 
fuel cost. Transportation to the 
boiler should be included in boiler 
auxiliary requirements or as an 
operating labor charge. To convert 
the delivered fuel cost to cents per 
million Btu, we use these equa- 
tions: 

* Coal: (Cents per million Btu) 

100 « ($ per short ton) 10° 


2000 « (High heat value per Ib) 
‘ Gas: (Cents per million Btu) 

(¢ per 1000 cu ft) « 10° 
1000 « (Heating value per cu ft) 








‘ Oil: (Cents per million Btu) 
($ per bbl) « 100 » 10° 
42 « (Heating value per gal) 





A word of caution in connection 
with the use of Fig. 1: The center 
and right-hand groups of scales line 
up from left to right — oil, gas, 
coal. Scales for the same fuel must 
be used in each case or disaster 
results. 
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EXAMPLE 1. Find yearly cost of fuel at average load on a 
22,000-kw preferred standard turbogenerator with average load 
of 15,000 kw. Heat rate = 9782 Btu/kwh, and delivered cost of 
fuel 40 cents per million Btu. Yearly fuel cost $66,000 
9782 


1 645,600 
1000 $645,600. 


{from curve] 


EXAMPLE 2. Find yearly cost of fuel with yearly load di- 
vided among four loads on a 22,000-kw preferred standard 
turbogenerator, with delivered fuel cost of 45 cents per million 


Btu. 


Kw Hours Heat 
Load Per Year Rate 


Yearly Cost 


1500 10.185 
8760 ~* 1000. 
3760 9782 
: ( 3760 9.782 74,000 » . 310.700 
15,000 376 .78 74, 8760 1000 310.7 
2500 9657 
20,000 2500 9.657 98,000 x —— x ——. 270,000 
8760 1000 
9645 9645 
8760 “> 1000 


10,000 1500 10,185 49,000 » $ 85,500 


22,000 1000 9,645 107,000 » 117,800 


Total 8760 $784,000 


EXAMPLE 3.Find the break-even additional capital in- 
vestment for a 25,000-kw automatic extraction turbine with 
200,000 pound/hour process extraction at 50 psig and feed- 
water heating to 380 F at 25,000 kw load 
STEAM CONDITIONS 850 psig at 900 F 1250 psig at 950 F 

SELECTED: and 2” Hg Abs and 2” Hg Abs 
Enthalpy at process 1240.6 1231.0 
extraction, Btu/pound: 
Equivalent process ex- 200,000 201,600 
traction flow, pound/ 

hour: 

Throttle flow, pound/hour: 350,000 324,000 
Heat added in boiler, 1098.4 1112.7 

Btu/pound: 

Equivalent heat rate, 15,378 14,420 

Btu/kwh: 

Heat rate reduction, 958 

Btu/kwh: 

Fuel: Coal, 12,200 Btu/pound, $8.00 per ton 


From Fig. 1: Delivered fuel cost 32.8 cents per million Btu 
$89,790 per year per 1000 Btu/kw 


hour turbine heat rate 


From Fig. 2: Fuel saving 


958 
1000 
$86,020 


Fuel saving per year with 1250 psig at 950 F =< 89,790 


Evaluation of fuel saving at 15 percent capitalization rate gives 
an allowable break-even investment increase for the highe1 
86,020 

15 
$22.94 per kw of installed capacity 


pressure and temperature installation of 


573,500 
25,000 


$573,500, or 











Fig. 2 is read by using a straight 
line intersecting the three scales. It 
solves the general equation. Fuel 
cost per year = 
{ (turbine heat) (hours per year) 
(load) (fuel cost)]/ (boiler and 
aux. efficiency) 

For example, for each 1000 Btu/ 
kwh turbine heat rate, 8760 hours 
per year, if boiler and auxiliary 
efficiency is assumed to be 80 per- 
cent, the fuel cost (dollars per year 
per 1000 Btu/kwh turbine heat 
rate) = 
[ (1000) (8760) (kw) (Cost of fuel, 
cents per million Btu) ]/[ (0.80) 
(100) (1,000,000) ] 

Two comments are pertinent to 
this equation. First, the fuel cost 
value was obtained on the basis of 
1000 Btu/kwh turbine heat rate 


because differences in heat rate are 
being considered in some cases, and 
total heat rate is being considered 
in other cases. In either case, it is 
easy to correct to the final value 
using 1000 as a base. Second, a 
boiler and auxiliary efficiency of 
80 percent is included in Fig. 2. 
Correction for different boiler and 
auxiliary efficiency may be made 
by multiplying the yearly fuel cost 
at a given load by 80 and dividing 
by the actual boiler and auxiliary 
efficiency at that load. 

Yearly fuel cost can be deter- 
mined in this way at each of the 
selected steam conditions, and the 
differences are found. Any differ- 
ences is the financial saving (in 
dollars per year) for the higher 
initial pressure and temperature. 





saving 


SELECTED: 

Heat charged to process, 
Btu/pound 

Heat charged to turbine, 
10° Btu/hour: 

Heat charged to process, 
10° Btu/hour 

Net heat charged to 
power, 10° Btu/hour 

Heat rate for power gen- 
eration, Btu/kwh 


Heat rate reduction, 
Btu/kwh 





EXAMPLE 4. Find yearly fuel saving for 120 Btu lower heat 
on a 12,500-kw turbogenerator with average load of 9000 kw, 
and delivered fuel cost of 50 cents per million Btu. Yearly fuel 


$49,000 [from curve] 


EXAMPLE 5. Find capitalized value of this saving with 
capitalization rate of 16 percent: 


Capitalized value of yearly fuel saving 


EXAMPLE 6. Find the saving in fuel cost chargeable to 
power for this 25,000 kw automatic extraction turbine with 
heat in process extraction flow credited to the turbine. (Process 
condensate returned to condenser.) 


STEAM CONDITIONS 850 psig at 900 F 1250 psig at 950 F 
and 2” Hg Abs. 


Heat rate reduction for 1250 psig is the same as in Example 
3, which is correct. Fuel cost chargeable to power is reduced 
$86,020 per year as derived in Example 3. 


120 


$5880 


Té $36,750. 


and 2” Hg Abs. 


1171.5 1161.9 


384.44 360.45 
234.30 234.24 
150.14 126.21 
6006 5048 
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When “capitalization rate” equals 
the sum of the rates for interest, 
taxes, insurance, obsolescence, and 
so forth in percent per year, then 
maximum additional investment in 
dollars per year that is economical 
with this fuel saving is: 

(Fuel saving per year) (100) 

Capitalization Rate 

This is the maximum additional 
amount of dollars that may be in- 
vested in equipment that varies 
with initial temperature or pres- 
sure (such as turbines, boilers, pip- 
ing, feedwater pumps, and high- 
pressure heaters) to just break 
even. This additional capital di- 
vided by the rated capacity (not 
specific load) becomes the allow- 
able investment increase, dollars 
per kw, at the point of just break- 
ing even. 

From the above, and an inspec- 
tion of Figs. 1 and 2, it is apparent 
that with the same heat rate saving 
(Btu/kwh), the actual economy 
may vary widely with local con- 
ditions — such as fuel price, load 
factor, and capitalization rate. 


Turbine heat rate used 


In the accompanying examples, 
turbine heat rate is used in every 
case. For noncondensing or process 
extraction turbines, there are two 
heat rates that might be used for a 
given set of conditions. The turbine 
heat rate that is used will depend 
on the information that is desired. 
For instance, if only fuel cost is 
under discussion, turbine heat rate 


throttle fl h, —hy), 
Se ee) De 08) ts ewh 








kw output 
where h, initial enthalpy of 
steam to turbine, and h; = en- 
thalpy of feedwater to boiler. If tur- 
bine heat rate chargeable to power 
generation is required for an ex- 
traction turbine, turbine heat rate 
(in Btu/kwh) [{ (throttle flow) 
(h, —hy) — (process extraction flow) 
(h, -h,)]/ (kw output) 
where h, = enthalpy of process ex- 
traction flow leaving turbine in 
Btu/pound, and h, enthalpy of 
return from process extraction flow 
in Btu/pound. If there is more 
than one process extraction flow, 
subtract similar expressions for 
each extraction flow. The turbine 
heat rate of a noncondensing tur- 
bine could be calculated by either 
of these two formulas. 
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YEARLY FORECAST 
OF CONSTRUCTION WORK TO GE DONE 
BY MAINTENANCE CREWS 




















Yearly forecast is used to de- 
termine man-hours that will be 
required for planned mainte- 
nance work. Form 2 helps to 
calculate net man-hours avail- 
able for planned maintenance. 


How do you CONTROL 
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ZAXCUSIVE. 


Planned MAINTENANCE 


B. A. MARGO 


Consulting Engineer 


JUST A FEW forms, some metal 

cardfile signals, and a clerk 
are all that are needed to control 
planned maintenance in a mill that 
operates 24 hours a day and that 
has about 2000 pieces of mechanical 
equipment to be inspected, repair- 
ed, and overhauled. No fancy or 
expensive boards are used. Yet the 
complex problems that have always 
plagued planned maintenance have 
been solved. 

Some of the planned maintenance 
(PM) work can be done during 
the week, but the bulk of it has to 
be done on Sundays, when ma- 
chines are shut down. The fact that 
maintenance men are frequently 
needed for construction work com- 
plicates the situation and requires 
special planning. 
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In order to determine when and 
to what extent maintenance men 
are needed for construction work, 
a yearly forecast is required so that 
the final net available manhours 
for PM work can be calculated 
To this end, those projects requir- 
ing maintenance men are listed on 
Form No. 1, one form sheet per 
trade. Total estimated hours are 
entered. The form has 52 columns, 
one for each week of the year 
Estimated hours for each particular 
trade to work are entered in these 
columns. Then the hours per col- 
umn are added up and entered in 
the last line. 

Form No. 2 is used to calculate, 
for certain advance periods, how 
many hours the different trades- 
men will be available for P M work 


Again, one sheet is used for each 
trade. First, the gross available 
man-hours are figured out. These 
are broken down into work that 
can be done during the week 
(Week Work) and work that can 


be done on Sundays only 


Reserved time included 


The next step is to reserve time 
for absenteeism and all the other 
reasons listed. Some of these res- 
ervations (such as vacations and 
legal holidays) can be calculated 
directly in hours. Others have to be 
calculated by means of a ratio re 
lating these absentee losses to gross 
available hours. Existing work 
records have helped to establish 
these ratios. To take care of sched 
uled vacation times, a special sheet 





is written up. The other reserved 
time is evenly distributed over the 
rest of the year. 

Obviously, the net available 
hours calculated on this form is ac- 
curate only within certain limits. 
Absenteeism, requested work, and 
emergency work could require con- 
siderably more time at a given in- 
stant than anticipated. Compensat- 
ing factor is a substantial reserve 
in the form of potential overtime. 
In addition, the maintenance office 
schedule clerk tries to keep under 
the theoretical limit of available 
hours when issuing job tickets to 
the maintenance crews. 


Basic schedules 


The form for listing the work in 
detail that has to be done is called 
a basic schedule, Form No. 3. Nor- 
mally, one sheet is written up for 
one machine or piece of equipment. 
In some cases, it is possible to write 
one sheet for several units of the 
same type, depending upon the 
total estimated hours and the net 
available hours per trade. 

Basic schedules receive consecu- 
tive serial numbers which are 
marked in the upper right corner. 
This is cross-referenced to the auxil- 
iary schedules. 

In the heading, there is a nota- 
tion “Week -Sunday Work”. Some 
jobs have to be started during the 
week so that spare parts can be in- 
stalled on Sunday. The applicable 
words are underlined to suit 

At the start of the system, a dis- 
tinction to be made between criti- 
cal and noncritical machines and 
equipment. “Critical” is the defini- 
tion for everything that causes an 
immediate loss of production in 
case of a breakdown. For such 
units, the word “non” is deleted. 

The rest of the form is self-ex- 
planatory with one exception—the 
notation “Every x weeks.” The 
maintenance engineer who (in 
close cooperation with the trades 
foremen) writes up the basic 
schedules, has to enter in this 
column the intervals at which the 
job should be repeated. These in- 
tervals have been standardized to 
4, 8, 16, 32, or 64 weeks. This ar- 
rangement permits jobs with dif- 
ferent intervals to be combined. 
For instance, if Job No. 1 has to 
be done every 4 weeks and Job No. 
2 every 16 weeks, the two jobs can 
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be done simultaneously every 16 
weeks. This saves time in the main- 
tenance office and for the mainte- 
nance crews. Any jobs to be done 
at smaller intervals than four 
weeks are called routine jobs. Per- 
mament job tickets are issued for 
them. Such jobs are not listed on 
the basic schedules. 


Auxiliary schedules 


Form No. 4 was designed to sim- 
plify issuing job tickets by the 
schedule clerk. This form has a 
dateline for positioning metal sig- 
nals along its upper edge. Num- 
bers 1 to 52 represent the 52 weeks 
of the year. One of the schedule 
clerk’s jobs is to put a metal signal 
on each form as a reminder that 
new job tickets have to be issued. 
The week for which new tickets 
are to be issued is shown in the 
body of the form. Job numbers are 
entered in the weekly columns at 
the intervals shown on the basic 
schedules. This can be done for 
two years in advance. 

When this system is first estab- 
lished, a decision has to be made 
as to when each job should be 
done for the first time. Certain 
overhaul jobs may have just been 
performed, so the corresponding 
job number is entered a year a- 
head. If an inspection job is due 
during the next week, the job num- 
ber is written down under the cor- 
responding week number. The sig- 
nal is positioned at the same num- 
ber. If this is a job that has to be 
repeated every four weeks, the 
schedule clerk, after writing out 
the job ticket, moves the signal 
four weeks ahead. 

These auxiliary schedules are 
best kept in an open file, in the 
sequence of basic schedule num- 
bers. Numbers are also entered in 
the equipment list, which is kept 
in sequence of equipment num- 
bers. This arrangement prevents 
duplication of work. 

Before the installation of the 
PM setup, repair jobs may have 
been done on request. Requested 
jobs are taken over as much as 
possible by PM work. During the 
transition period, it is important 
to find out if certain requested jobs 
are scheduled to be done in the 
near future as PM jobs. With basic 
schedule numbers listed in this 
way, and with auxiliary schedules 


kept in sequence of basic schedule 
numbers, it is easy to trace the 
numbers and the auxiliary sched- 
ule in question. 

As soon as all auxiliary sched- 
ules are written up, a master 
schedule, Form No. 5, is prepared. 
For each trade, two sheets are 
written up—one for work to be 
done during the week, another one 
for work to be done on Sundays. 
All basic schedules are scrutinized 
with respect to the trades men- 
tioned on them. For example, if 
Basic Schedule 115 shows that Job 
No. 1 has to be done by the ma- 
chine shop, these numbers must 
be listed on the sheet for the ma- 
chine shop. Next step is to write 
down the estimated work-hours for 
the job under the week numbers 
shown on the auxiliary schedule 
After transferring this information 
completely, weekly totals are made. 

These totals are the estimated 
work-hours for each week and each 
Sunday of the year. Totals are 
compared with the final net avail- 
able hours per week and per Sun- 
day. To this end, the totals shown 
on Form No. 1 (yearly forecast 
for construction work) are de- 
ducted from the net available hours 
shown on Form No. 2 (net avail- 
able man-hours) for the weeks in 
question. The final net available 
man-hours are then entered in the 
line provided on Form No. 5 
(master schedule). 

When comparing the total esti- 
mated work-hours with these final 
net available man-hours, over- 
loading in some cases becomes evi- 
dent. This has to be remedied by 
moving starting dates of certain 
jobs ahead. 

Finally, the master schedules are 
used to establish the total estimated 
week and Sunday workloads per 
trade for a whole year. This is 
done by simply adding up all the 
totals in the last line of the form. 
These grand totals provide impor- 
tant information to management 
about the extent of P M work. 


Followup card 


Work orders for PM to be done 
on Sundays are issued in form of 
worksheets, with all jobs listed in 
detail. Sunday work does not cause 
any difficulty so far as followup is 
concerned. The situation is differ- 
ent for PM work to be done dur- 
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Work to be done is listed in detail on Form 3. Form 4 reminds clerk to issue job 


ing the week. For this type of 
work, it is not practical to give 
definite completion dates to the 
trades foremen. Since several hun- 
dred job tickets are in operation 
simultaneously, some means of fol- 
lowup is required. This is accom- 
plished by using a followup card, 
Form No. 6. 

The followup card has a dateline 
with numbers from 1 to 31 for the 
days of the month. One card for 
each job is put in an open box be- 
hind the job ticket copy that is 
available for followup purposes. 
Whenever the schedule clerk is- 
sues a job ticket with the tentative 
completion date marked on it, he 
puts the followup copy of the 
ticket in the open file with a Form 
No. 6 card behind it. Then he puts 
a green metal signal on the date 
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when he expects to receive the job 
ticket back as indication that the 
job has been completed. If the 
job ticket has not been returned by 
this date, he consults the trades 
foreman in question. He then puts 
a red signal on the revised com- 
pletion date and replaces the fol- 
lowup copy of the job ticket as 
well as the followup card. 

These forms are kept in an open 
file in sequence of job ticket num- 
bers, so that the schedule clerk can 
find the followup copy as soon as 
he receives the original ticket 

This followup system has a self- 
controlling feature that might be 
useful in several applications. The 
metal signals indicate the date by 
which a certain action (in this 
case completion of a job) should 
have been reported. If it has not 





tickets, and Form 


5 is final schedule 


been reported, the schedule clerk 
finds the signal still on the current 
date and he follows up the matte: 
If he falls down on the job and 
does not move the signal, the file 
would show at a glance that a sig 
nal still standing on a pre 
date. Since the clerk has 
to make notations in code on the 
followup copy of the job ticket 
about the action he has taken, it is 
always possible to check whether 
he does his work properly or not 

This control system has solved 
severa! problems that are common 
to PM setups. The kind and shape 
of the forms But the 
the actions to 
be taken, and the logical develop 


was 
vious 


is incidental 
information needed 


ment from step to step can be quite 
similar in all kinds of plants, both 
large and small 
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Outdoor package boiler itself presents no problems during winter. Auxiliaries and pipelines are major trouble sources. 


Special WINTER problems 
with outdoor BOILERS 


ip 


EXQUSIVE. 


FREEZING TEMPERATURES 

give vexing, though minor, 
problems to outdoor boiler installa- 
tions. Solutions to these problems 
may be simple enough, but winter 
problems are quite troublesome 
until properly solved. 

We had installed a Wickes 250- 
horsepower, package, A-type, 
water-tube boiler with a spreader 
stoker. We erected a housing over 
the firing bay. This housing has a 
very low roof because it was in- 
tended merely to cover the stoker 
and instrument installation. The 
roof blocked our view, and we had 
to install a remote water-level in- 
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Chief Plant and Industrial Engineer 


The Magnavox Company 


dicator. Water lines from the level 
indicator to the boiler drum soon 
showed signs of freezing since there 
was no active circulation of water 
Merely wrapping them in insulation 
did not provide sufficient protection 
from freezing weather. (A mini- 
mum temperature of 9 F was 
reached during the first winter of 
operation.) It was evident that we 
either had to introduce some heat 
around these pipes or else enclose 
them in a housing. 

Since the sight glass and auto- 
matic low-level water cutoff instru- 
mentation were also involved, we 
built a very small sheet-metal en- 


closure on the roof of the small 
building in front of the boiler. 

It is recommended that anyone 
installing an outdoor boiler in a 
climate similar to ours take into 
account this small additional hous- 
ing. It is entirely possible that the 
overall cost could have been re- 
duced by installing a peaked roof 
over the small building to enclose 
the front of the boiler steam drum 
as part of the building, rather than 
having a supplementary housing. 

This statement was substantiated 
when the automatic feedwater 
regulator also was found to need 
supplementary housing. This unit is 
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mounted on the side of the boiler. 
We found that cold weather ma- 
terially changed its characteristics. 
Some of the water lines associated 
with it froze. The regulation valve 
was broken as a result of ice forma- 
tion within its cavity. 

To ensure proper operation, an 
enclosure was built around the 
regulator. Infrared heat lamps were 
then installed inside for operation 
during extremely cold weather, but 
these have since been removed. We 
insulated the housing, and the 
regulator is now working well — 
even on the coldest days. We be- 
lieve that this unit could have been 
moved to the front of the boiler and 
installed under the peaked roof. 


Boiler is no problem 


The boiler, as purchased from the 
manufacturer, is well insulated. In 
our opinion, it is adequate in every 
respect. Originally, we were some- 
what concerned by the fact that the 
mud drums were partially exposed 
We expected them to be subjected 
to excessive heat loss. After calcu- 
lating the amount of heat loss, we 
decided that it would not be worth- 
while to provide insulation to the 
small area exposed because of the 
difficulties with cleanout holes lo- 
cated in the ends and along the 
sides of the drums. 

It is highly recommended that 
very careful consideration be given 
to all pipes carrying water (either 
hot or cold) in freezing climates 
Merely wrapping the pipes with in- 
sulation does not protect them 


In order to get through the win- 
ter months, we purchased several 
lengths of resistance heater wire 
This provided a quick and cheap 
solution to the problem. We have 
since installed permanent wiring to 
the heaters and their operation is 
checked periodically with an am- 
meter. We also covered the heaters 
with permanent outdoor pipe in- 
sulation. Another approach would 
have been to pipe live steam along 
these lines underneath the insulat- 
ed covering, or else to use the dis- 
charge from our automatic blow- 
down equipment. 

No protection was required for 
the Madden blowdown meter or its 
discharge line. 

If you are installing an outdoor 
boiler, be sure to include necessary 
protection for any blowdown legs 
from the mud drums. Although 
these legs are relatively large, they 
still tend to freeze in extreme cold 

If a hydraulic control is used, 
be sure to charge it with special oil 
for winter use. Ordinary hydraulic 
oil will thicken to the point where 
it will flow only with difficulty 
during very cold weather 

The result of these precautions 
and corrections has been successful 
operation. the 
winter, load 


during first 
lost Over 
the past year, our only problems 
have been a plugged overfire air 
port, a leaking pump gasket, some 
bad slagging coal, and the failure 
of a motor bearing—none of which 
are winter problems. They could 
happen to anyone at anytime 


Even 


we never 


There has been no trouble with blowers or motors, which are not protected 
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Only firing bay (with stoke 
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controls) 
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EXCLUSIVE. 


C-B unit is a jet pump 
that improves latent-heat 


transfer in steam system 


Drainage control unit 
Reduces steam requirements 


DIRECT RETURN of steam con- 
densate at high temperature 

and pressure can save you money. 
Better drainage can increase pro- 
duction. A company in the Phila- 
delphia area, for example, turned 
its attention to excessive steam con- 
sumption and found that an im- 
portant demand on the steam sup- 
ply came from a six-stage conveyor 
dryer used to process titanium di- 
oxide. Recognizing the potential of 
direct hot return to 
reduce steam of better 
latent heat 
company engineers de- 
cided to solve their problems with 
a device capable of these objectives. 
Key to this high-temperature, 
high-pressure condensate return 
problem is a condensate booster 
drainage control unit — the C-B 
unit. This jet pump unit is 
capable of creating higher latent 
heat transfer to the product by 


condensate 
cost and 
drainage to 


transfer, 


improve 


also 
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Cochrane ¢ orporat ion 


removing condensate film and gases 
more effectively. Thus the boiler 
need only restore latent heat, with- 
out having to supply sensible heat 
to the Liquid and 
formed in the process unit are in- 
stantly removed by the C-B unit’s 
jet action so that these elements do 
not have an opportunity to impair 
heat transfer to the product. 

The dryer in this particular in- 
stallation is a continuous-feed type, 
composed of six sections. The prod- 
uct is extruded onto a continuously 
moving drying belt where it is dried 
to a moisture content of less than 
one percent, the requirement for 
optimum quality. 


steam. gases 


Previous efforts limited 


In previous efforts to obtain more 
production from the dryer, ad- 
ditional drying coils had been add- 
that maximum production 
could be realized within the physi- 


ed sO 





cal limitations of the dryer itself. 
The removal 
was not changed. It 
ventional open type removal sys- 
tem, with individual traps installed 
on each coil section of the dryer. 
The traps discharged to a conden- 
sate header that, in turn, discharged 
to an open hotwell approximately 
50 feet from the dryer. 

The only consideration in the 
initial discussions was to minimize 
steam cost. It was felt that further 
increase in production would be 
difficult to attain due to the im- 
provements that had already been 
made to the dryer. The dryer was 
producing approximately 50 tons 
of product per 24 hours. At some 
peaks, rates of 55 toms per day had 
been achieved for short periods 

In an attempt to eliminate losses 
in the hotwell and to achieve fuel 
economy, a return line 900 feet 
long was installed from the dryer 


condensate system 


was a Con- 
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to the boiler room. Naturally, in- 
stallation of a return line this long 
entailed some expenditure. Justi- 
fication of this extra cost rested 
on the C-B unit’s ability to handle 
high-temperature and _ high-pres- 
sure condensate without an inter- 
mittent. flash-down, and to dis- 
charge this condensate directly to 
the boiler while maintaining ade- 
quate drainage of the dryer. 
Boilers at this plant are operated 
at 150 psi. Because of line losses 
between the boiler room and the 
dryer, pressure at the dryer itself 
ranges between 125 to 135 psi. The 
C-B unit was installed in the boiler 
room. The condensate header at the 
dryer was connected to a two-inch 
overhead return line 27 feet above 
the floor level. This is the return 
line that runs 900 feet to the boiler 
room, It is connected to the inlet of 
the C-B unit. The C-B unit dis- 


charges cither to the deaerating 
heater or directly to the boiler. An 
emergency bypass to the heater is 
installed for standby or compara- 
tive operation. 


New unit goes in operation 


The C-B unit was put into opera- 
tion with an inlet pressure of 70 
psi. It discharged the condensate 
directly to the boiler at a tempera- 
ture of 316 F. Discharge pressure 
on the C-B unit was 160 psi. This 
hookup immediately brought about 
substantial fuel savings. The re- 
turned condensate no longer “flash- 
ed down” to atmospheric pressure 
with resultant loss of latent heat. 

Before the C-B unit was in- 
stalled, the dryer used 9000 to 10,- 
000 pounds/hour of steam to pro- 
duce 50 tons of product. After in- 
stallation of the C-B unit, the dryer 
only needed 6000 pounds/hour of 


steam while producing 65 tons of 
product 

Through the C-B unit's ability to 
increase latent heat transfer, maxi- 
mum efficiency is obtained 
from each drying coil within the 
dryer. This substantial increase in 
production is achieved over and 
above the improvements previously 
made while retaining the 
drainage system 


now 


open 


Amortization in a rionth 


The entire cost of the C-B unit 


installation is recovered about 
every 30 days of continuous opera- 
tion through reduced steam costs 
and increased production, Steam 
costs are reduced 40 percent. Pro- 
duction of titanium dioxide is in- 
creased 30 percent. Product quality 
Water 
and makeup requirements are con- 
siderably reduced 


is assured treatment costs 
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Noise measurement equipment is simple and economical. Magnetic tape recorder is useful addition for delayed analysis 


Survey your sources as a 


First step in NOISE Abatement 


ip 


EXCLUSIVE. 


RALPH A. BIANCHI and ROBERT E. GOODE 


WHAT IS YOUR noise problem? 
To begin with, we can say 
that noise itself simply is “unwant- 
ed sound.” Sound may be defined 
small pressure disturbance 
moving in an elastic medium such 
as air, water, or metal. The num- 
ber of times per second these pres- 
sure disturbances reach the ear is 
the frequency of the sound (in 
cps). Magnitude of the pressure is 
the measurable quantity from 
which power, intensity, and sound- 
pressure level are calculated 
Much of the work already done 


as a 


Arthur D. Little, Ine. 


in noise control has been aimed 
toward establishing abatement cri- 
teria — such as damage to hearing, 
speech intelligibility, and loss of 
operating efficiency. Even here, 
however, we have no single defini- 
tion to state which sounds 
“noisy.” In some instances, 
level noises may be considered un- 
wanted from the standpoint of 
mental concentration 
hum or even a pleasant symphony, 
for instance, can be disturbing 
when you wish to concentrate on 
something else. 


are 
low- 


Low-level 


Equipment designers are becom- 
ing aware of noise control. Quiet- 
ness of an industrial machine has 
become a significant sales advant- 
age. Both equipment designers and 
those who use equipment find that 
noise abatement in the form of 
modified equipment design is not 
only a more direct way of ap- 
proaching the problem, but is often 
the most effective. 

The most common term in acous- 
tics, and perhaps the most confus- 
ing, is the decibel. In its more 
general sense, the decibel merely 
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expresses the level of magnitude 
of a variable expressed in logarith- 
mic terms. To take one particular 
example, let us look at the mathe- 
matical determination of sound- 
pressure level (SPL). 


P 
SPL 20 log,, ~ 


This equation states that the sound- 
pressure level of a sound is directly 
proportional to the logarithm of the 
ratio of the sound pressure to a 
reference pressure. Similar defini- 
tions are used to calculate sound- 
intensity and sound-power levels. 

Logarithmic definition of the 
decibel has been found convenient 
for two reasons. First, the definition 
allows for a convenient, compres- 
sed scale to report and plot. For 
example, variations in sound 
pressure as noted in any given 
case can involve a factor of 10, 
while the corresponding sound- 
pressure levels vary by only twenty 
decibels. Second, the human ear is 
a more-or-less logarithmic detector 
and, to some extent, corresponds 
to the decibel scale. Experimental 
charts and curves are available for 
interpreting decibels in terms of 
the reaction of the average ear to 
a sound. Table I gives some typical 
sound-pressure levels for various 
sources of noise. 


Ear can't judge accurately 


Since the loudness of a sound 
sensed by the ear does not con- 
form strictly to the decibel, ex- 
periments on the human auditory 
sensation have provided the unit 
“phon” for loudness levels. Listen- 
ers judge that the loudness level 
of any sound in phons is equivalent 
in loudness to a pure tone of 1000 
cps, and is numerically equal to 
the decibel readings of this pure 
tone. Fletcher and Munson have 
plotted equal-loudness contours as 
a function of frequency and sound 
pressure level. These curves (Fig. 
1) show that the loudness level is 
equal to the sound-pressure level 
only at 1000 cps. 

Psychologists have determined 
that people agree fairly well as to 
when one sound is twice, three 
times, or one-half as loud as an- 
other. Thus, they have defined the 
unit “sone.” The loudness of a 1000- 
cps pure tone with a sound-pres- 
sure level of 40 decibels is called 1 
sone. A pure tone that is twice as 
loud has a loudness of 2 sones. 
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Sound levels are the decibel 
readings that are obtained with 
standard sound-level meters whose 
weighting networks are based on 
the Fletcher-Munson curves, con- 
sidering their variation with fre- 
quency and sound pressure 


General approach to noise 


Most general approach to a spe- 
cific noise problem involves making 
accurate measurements of the 
noise, analyzing the data to deter- 
mine the character and possible 
causes of the noise, and devising 
methods for making a substantial 
noise reduction. 

The only truly effective method 
of noise reduction is that which 
quiets the source of the noise. First 
attention should be given to finding 
out whether or not simple modifi- 
cations of a machine can effectively 
reduce the noise. In many 
the plant engineer already has the 
machinery in operation but is short 
of time, money, or the experience 
required to make the necessary 
modifications in machine design 
He must then rely upon methods 
of noise reduction that are of a 
less fundamental nature — such 
as enclosures, mufflers, and surface 
treatment of rooms to reduce noise 
reflections. 

Equipment required for an eco- 
nomical solution to many noise 


cases, 


problems merely consists of a 
sound-level meter, microphone, fre- 
quency analyzer, and oscilloscope 
Fundamentally, the ASA-ap- 
proved sound-level meter is of a 
nondirectional microphone, a cali- 
brated attenuator, an amplifier, an 
indicating meter, and weighting 
networks to simulate the amplifier 
response of the human ear to pure 
tones at specified sound levels 
Although there are a variety of 
special-purpose microphones for 
low and high frequencies and am- 
plitudes, most ordinary noises be- 
tween 30 and 10,000 cps can be ade- 
quately measured with the rochelle 
salt crystal microphone. When the 
sound-level meter and microphone 
are used as a unit, the meter in- 
overall read 
ings. These readings are adequate 
if the frequency distribution of the 
sound is of no importance, or if it 


dicates sound level 


is of a single known frequency 
For most applications, however, the 
sound is complex, and a frequency 
analyzer should be used with the 
level meter to determine the distri 
bution of sound-pressure levels as 


a function of frequency 


Frequency analyzers 
Octave-band frequency analyzers 
used in conjunction with the sound- 
level meter show sound-pressure 
levels in octave bands of frequen- 
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Fig. 1 — Equal-loudness curves show loudness equals sound pressure at 1000 eps 





cy. Since the standards of noise 
criteria with respect to speech 
interference and damage to hear- 
ing are given in octave bands, this 
type of analysis is most useful in 
establishing noise-abatement goals. 

The _ constant-percentage-band 
width frequency analyzer isolates, 
within the specified percentage- 
frequency-band width, each compo- 
nent frequency of a complex sound, 
with respective absolute sound- 
levels for each frequency. This in- 
strument is important in analyzing 
the specific sources that contrib- 
ute to complex noise. 


Oscilloscope sees noise 


The cathode-ray oscilloscope is a 
standard piece of laboratory equip- 
ment used to analyze wave forms 
of complex sounds. In conjunction 
with a special camera, the oscil- 
loscope also can take permanent 
records of such transients as im- 
pact noises. 

Auxiliary equipment oftentimes 
found useful for specific noise anal- 
yses includes vibration pickups, 
tape recorders, and graphic level 
recorders. Many air borne sounds 
are produced from the vibration of 
solid materials through the exterior 
components of machinery. Vibra- 
tion amplitudes and frequencies of 
equipment parts may be measured 
with vibration pickups so that the 
parts that need attention can be 
identified. 

Magnetic tape recorders are use- 
ful for obtaining permanent records 
for detailed laboratory analysis. 


The graphic level recorder is a pre- 
cise instrument that is valuable in 
recording noise levels as a function 
of time. It can also be used to 
record graphs of sound level versus 
frequency. Such complex auxiliary 
noise instrumentation should be 
used only with complete under- 
standing of its limitations. 


Source analysis 


Having made noise measure- 
ments, the next step is to investi- 
gate the noise sources thoroughly. 
Whenever possible, an analytical 
study should be made to determine 
quantitatively the mechanisms of 
each source. These quantitative 
analyses are often possible. But 
many times, because of the lack of 
applicable theory, we must be sat- 
isfied with qualitative reasoning. 

Noise sources may be broken 
down into three categories—aero- 
dynamic, electromagnetic, and me- 
chanical. Aerodynamic noise is 
generated in fans, propellers, and 
jets. Electromagnetic noise is gen- 
erated in motors and other rotating 
electrical equipment in the air gap 
(where there is a discontinuity in 
magnetic flux) or in other electri- 
cal apparatus by the molecular mo- 
tion of a magnetic core. Mechani- 
cal noise may be due to the forces 
exerted on solid materials or to the 
frictional drag between parts. 

Reduction of noise in machinery 
has been given careful attention, 
but there is still a wide field for 
improvement. Where sincere efforts 
are made to reduce noise at the 


CHIPPING HAMMER -6 INCHES FROM SOURCE 


CHIPPING HAMMER -2 FEET FROM SOURCE 


AUTO HORN = 2 FEET FROM HOOD 


SHOUTING VOICE ~- 2 FEET FROM SOURCE 


CIRCULAR SAW CUTTING WOOO - 2 FEET FROM SOURCE 


NORMAL SPEAKING VOICE -~2 FEET FROM SOURCE 


Fig. 2— Some typical sound-pressure levels for sources of industrial noise 
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source, it is generally found that 
significant quieting can be obtained 
with only minor design changes. 
Frequently, noise limits the effi- 
cient operation of a machine. For 
example, wood planers used for 
pencil production are operated at a 
speed below their full capabilities 
because of noise limitations. 

In some cases, relatively simple 
modifications for noise reduction 
lead to other advantages. For ex- 
ample, the improvement of cams so 
that their action is less impulsive 
will lead not only to lower noise 
levels but also to increased life. A 
cast-iron internal-combustion en- 
gine is quieter and cheaper than a 
welded-steel] engine. 

In some cases, noise reduction 
may be very difficult. Some com- 
pressors, air-conditioning units, and 
fans, for instance, have been sub- 
jected to such exhaustive acous- 
tical studies that further improve- 
ment is difficult. Units such as 
saws, wood planers, and similar 
cutting machines operating at high 
speed are inherently noisy, since 
the mechanism necessary to do the 
work also makes the noise. Fur- 
thermore, one requirement for 
good operation—particularly small 
clearances—tends to accentuate the 


difficulty. 
Sound absorption 


Some consideration should be 
given to sound-absorbing tech- 
niques. Sound absorption is ob- 
tained with various kinds of porous 
materials. The principle involves 
conversion of acoustical energy in- 
to heat. Sound power given off by 
a source of noise is not reduced if 
the walls, floors, and ceilings are 
acoustically treated. Overall noise 
reduction in the space would be 
due to diminishing sound reflection. 
If the source of sound is a group 
of machines, very little relief is 
given to the machine operators 
themselves, since they are sub- 
jected to the direct sound, and are 
not affected by reflections. 

Another principle of sound ab- 
sorption is obtained with the use 
of electronic and mechanical sound 
absorbers. The electronic sound ab- 
sorber consists of a bellows-type 
electron tube that picks up the 
complex noise. It then sends an 
electrical signal through an elec- 
tronic circuit to a loudspeaker that 
produces an equivalent sound 180° 
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out of phase with the sound source. 
This cancels the noise. This cancel- 
lation, however, can in a restricted 
area, and only in the lower fre- 
quencies of the audio range. Can- 
cellation equipment also has the 
disadvantage of being costly and 
awkward to use. But this type of 
absorber is relatively new and may 
achieve wider recognition in years 
to come. 

In some special cases, an air- 
column sound absorber may be ef- 
fective. It is possible to construct 
a length of pipe such that the air 
column in the pipe vibrates 180‘ 
out of phase with sound source. 
This device is most effective when 
only one frequency predominates, 
since this air column cannot gen- 
erate a complex sound for cancel- 
ling purposes. It is also important 
to place the air column very close 
to the source of noise. 


Vibration isolation 


A machine or one of its compo- 
nents may vibrate and excite sur- 
rounding structures, which in turn 
radiate a noise. The surrounding 
structure often can be isolated 
from the exciting member with soft 
mounts or isolators. Vibration iso- 
lation is used effectively when the 
excited structure is radiating more 
noise than the vibrating component 
of the machine. Such situations are 
common. For example, electric mo- 
tors are isolated from their sup- 
porting structures to effectively re- 
duce noise. 

A noise source can be completely 


enclosed from its surroundings only 
when maintenance and operation 
are not hindered. However, cer- 
tain kinds of equipment can be 
partially or completely enclosed. 
When ventilation or exhaust ducts 
are involved, they may be acousti- 
cally treated or mufflers may be 
inserted without impairing effi- 
ciency of operation. This technique 
has met with considerable success 
in air conditioning. 


Psycho-acoustics 


The effect of noise upon hearing, 
speech intelligibility, and efficiency 
in factories has received a great 
deal of experimental attention. In 
some states, damage-to-hearing 
cases have reached the courts, and 
compensation has been granted. 

Physical effects of noise upon 
hearing are dependent upon the 
sound-pressure levels, the frequen- 
cy, and the period and frequency 
of exposure. In general, sound- 
pressure levels above 140 decibels 
(such as occur near jet-engine op- 
eration) may cause immediate 
damage. However, sound-pressure 
levels as low as 85 decibels sus- 
tained over long periods of time 
(several years) may also involve a 
damage risk. 

Hearing loss is a function of a 
person’s age as well as of previous 
exposure to noise. Unfortunately, 
it is very difficult to separate the 
numerous variables, since many of 
them are of a statistica] nature. 
Hence, factory noise levels should 
be kept within the most recent 


EEE 


Effect of noise on safety 


THE ANNOYANCE effect of un- 
wanted sounds might be ex- 
pected to depend largely on the 
individual differences of people — 
one man’s “music” may be another 
man’s “poison.” But, in general, 
subjects exposed to intense noise 
for long periods, and noises in the 
middle and higher frequencies of 
the audible range, reported they 
felt more irritable than normally. 
However, the feeling of irritability 
did not necessarily limit the effi- 
ciency of their performance. 
Whatever relationship may be 
shown eventually between noise 
and safe performance, it is certain 
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that noise has an influence on safety 
where it interferes with the work- 
ers’ ability to hear established 
warning signals or to recognize 
such changes in the normal sownd 
of certain machine operations that 
would presage impending hazard to 
the machine or its operator. For the 
present, there have been no expres- 
sions of recommended noise limits 
for the maintenance of safe per- 
formance environments, nor is 
there any evidence that considera- 
tion is being given the possibility of 
this factor. 

Noise, because it is familiar to all 
and often annoying to most, has be- 


available data on noise criteria 

Another important aspect of 
psycho-acoustics is the noise cri- 
teria for speech intelligibility. It 
may be very important to the effi- 
cient operation of a plant to main- 
tain certain areas at low enough 
noise levels so that conversation 
can be carried on fluently. Criteria 
are available, as a result of tedious 
experimentation, for allowable 
noise levels for various speech 
communication situations, ranging 
from telephone conversation to oc- 
casional communication which 
could be carried on by shouting 
This data is available in many pub- 
lications in the form of curves, 
charts, and tables 


Subject is controversial 


The effect of noise upon human 
efficiency has become one of the 
most controversial topics in factory 
noise abatement. Results of ex- 
perimentation disclose little con- 
clusive evidence on the negative or 
positive effect of noise upon actual 
human efficiency. However, no loss 
of efficiency is known to result from 
reducing noise. Psychologically, 
the fact that the employer is con- 
cerned with the comfort and effi- 
ciency of the worker is reason 
enough to increasing morale and 
output. It is probably these very 
psychological considerations that 
make the subject so controversial 

Editor’s Note: The authors have 
prepared an extensive bibliog- 
raphy. For a copy of it, write to 
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come a subject that many sensa- 
tionalist writers choose to exploit 
Noise is a problem for anyone who 
is responsible for its presence and 
the people who must listen to it — 
that is undeniable. But it is possible 
that when complete data are avail- 
able, it will be found that the sub- 
ject is somewhat less the physio- 
logical and psychological sensation 
that it has become. Therefore, until 
it can be clearly and unequivocally 
determined the 


noisomeness for noise might be, it 


what limits of 
would be best to approach the sub- 
ject calmly, objectively, and quietly 
—John V. Grimaldi, 

Accident Prevention Department, 

Association of Casualty and Surety 
Companies, New York 
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Vapor heat engine operating on crude approach to regenerative cycle. 


A Thermodynamics Refresher— VI 


The Regenerative Cycle 


IP 


EXCLUSIVE. 


JOHN F. LEE 
Professor of Mechanical Engineering 
North Carolina State College 


Start right here to review thermodynamics. Each article in this easy- 


to-rea 


series stands as a story complete in itself. Single copies of 


this month's Thermo Refresher, as well as single copies of pre- 
vious articles in the series, are available to readers without charge. 


ALTHOUGH THE Carnot cycle is 

reversible, and therefore af- 
fords the highest efficiency, it is not 
practical. Rankine and reheat cycles 
have been shown to be practical 
but inferior to the Carnot cycle as 
far as efficiency is concerned. 

Let us now examine another re- 
versible cycle which, in theory, has 
an efficiency equal to that of a 
Carnot cycle, and which operates 
between the same _ temperature 
limits. This new cycle, called the 
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regenerative cycle, has a very real 
advantage over the Carnot cycle in 
that it can be more nearly ap- 
proached in practice. 


The regenerative cycle 


Aside from practical considera- 
tions, the main effort in modifying 
the basic Rankine cycle with super- 
heat and reheat has been to in- 
crease the mean effective tempera- 
ture at which heat is added. This is 
done by supplying relatively more 


heat near the upper temperature 
limit. But the mean effective tem- 
perature can be increased also by 
raising the temperature at which 
the liquid water enters the boiler 
— that is, by decreasing the amount 
of heat added at lower tempera- 
tures. The regenerative cycle offers 
this opportunity and at the same 
time eliminates, to some extent, 
the irreversible flow of heat that 
takes place if the condensed liquid 
is pumped directly into the boiler. 

A somewhat fanciful conception 
of a completely reversible regen- 
erative cycle is shown in the T-s 
diagram of Fig. 2. Heat is received 
isothermally from the source at T,, 
and is rejected isothermally at T.. 
Heat is rejected reversibly from c 
to e to an infinite number of reser- 
voirs, each at an infinitesimally low- 
er temperature ranging from T, to 
T,. These reservoirs similarly sup- 
ply heat reversibly from f to b. 

What the individual paths c-e and 
f-b may be is of no importance. 
The only requirement is that cor- 
responding points in the two paths 
have identical temperatures and 
slopes on a T-s diagram. We have 
now a reversible cycle, where all 
the heat received from the source 
is at T, and all the heat rejected 
to the sink is at T,. The heat trans- 
fer between c-e and f-b is within 
the system, and hence does not 
cross the boundary. Consequently, 
the efficiency of the theoretical re- 
generative cycle is the same as that 
of a Carnot cycle operating be- 
tween the same temperatures, T 
and T,. 

This theoretical regenerative 
cycle is impossible to actually at- 
tain because: 

‘ An infinite number of reservoirs 
is clearly impossible of even close 
approximation. 

{ The expansion from c to e is no 
longer adiabatic, and occurs with a 
marked decrease in entropy — thus 
seriously aggravating the problem 
posed by steam having a high 
moisture content. 

‘No physical arrangement is pos- 
sible that could provide for the 
transfer of heat from the steam 
while it is doing work in the tur- 
bine. 

* Even if such an arrangement were 
possible, the expansion of steam in 
a turbine is so rapid that the heat 
transfer could not even approach 


INDUSTRY & POWER 





completion before the steam left 
the turbine. 

To achieve a practical regenera- 
tive cycle, we must sacrifice effi- 
ciency by introducing irreversibili- 
ties. A portion of the steam flowing 
through the turbine is withdrawn 
at a number of points along the 
flow path. The steam so extracted 
is condensed in a series of heat ex- 
changers. These exchangers heat 
the condensate returning from the 
main condenser to the boiler. The 
arrangement is shown schemati- 
cally in Fig. 1 for two extractions. 


Effect of more heaters 


The T-s diagram shows that as 
more heaters or extraction points 
are added, the temperature of the 
liquid entering the boiler at point 
a approaches the temperature at 
b, the highest temperature of the 
cycle. If one heater is used and 
steam is withdrawn from the tur- 
bine at a temperature midway 
between g and b, the irreversibility 
is reduced by one-half. If two heat- 
ers are used and steam is with- 
drawn at temperatures that divide 
the temperature difference between 
b and g, or c and f, into three equal 
parts the irreversibility is reduced 
by two-thirds. Thus the incremen- 
tal reduction in irreversibility 
grows progressively smaller with 
the addition of successive heaters. 
Eventually a point is reached where 
any further increase in the number 


of heaters could not be economical- 
ly justified by the corresponding 
improvement in thermal efficiency 
of the cycle. Normally, seven or 
eight heaters is the maximum num- 
ber justifiable, and then only in a 
large installation with a large pres- 
sure range. 

Special note should be taken of 
the T-s diagram of Fig. 3. The flow 
paths of the steam are represented, 
but in no sense does the area of the 
diagram bear any relation to the 
net heat added in the cycle. A close 
examination of the diagram shows 
that the actual regenerative cycle, 
so-called, is not a cycle at all but 
a combination of cycles. In fact, 
there are three cycles in the T-s 
diagram of Fig. 3 as follows: x 
pounds of steam experiences the 
cycle a-b-c-d-k-a, while y pounds 
and (l-x-y) pounds of steam ex- 
perience the cycles j-k-a-b-c-d-e-i-) 
and h-i-j-k-a-b-c-d-e-f-g-h, respec- 
tively. 

To determine the heat and work 
transfers between system and sur- 
roundings, it is essential to consider 
the portions of the system that par- 
ticipate in these transfers. Hence, 
one pound of steam flows through 
the boiler and the heat added is 
Q, = h, - hy. 

Heat is rejected from (1 —x - y) 
pounds of steam, or 

Qu qd x y) (hy hy) 

One pound of steam does work from 
c tod, (1 - x) pounds work from 
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Fig 2—Theoretical regenerative cycle 


dtoe,and (1 - x-y) pounds work 
from e to f. Total work done in the 
turbine is 
Wier = (h.—hg) + (1-x) (hg-h,) 
+ (l—x-—y) (h,.—hy) (1) 
Similarly, the total work done by 
the pumps is 
W (h,—hy) + (1—x) (h,—h,) 
+ (l-~x-y) (hy—hy) (2) 
From the foregoing relationships, 
the thermal efficiency may be ex 
pressed 


eff,,, 


pump 


Qs: 


x-—y) (h;— hy) 
h, 

An alternate expression for the 

thermal efficiency may be obtained 


from the ratio of the work done in 
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Fig. 3 — Regenerative cycle is really combination of cycles 
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Fig. 4—Regenerative cycle with superheat on T-s diagram 
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-In closed type feedwater heaters, steam and water are kept separate. 


Fig. 5 


the cycle, as given by the difference 
of Eqs. (1) and (2), to the heat 
added, Q.,. 

The regenerative cycle is subject 
to the same limitations on its high- 
est temperature as are the others, 
and steam of high moisture con- 
tent must be avoided in the ex- 
pansion process, It is necessary to 
superheat the steam, therefore. If 
a high evaporation pressure is em- 
ployed it may be necessary to also 
reheat the steam for the same rea- 
sons as applied to the reheat cycle. 
The analysis we made of the re- 
generative cycle without superheat 
is equally appropriate, the super- 
heat being neglected in locating the 
extraction points for optimum re- 
duction in the irreversibility of the 
heat addition process. Fig. 4 shows 
a regenerative cycle with superheat 
on a T-s diagram, including the 
effect of irreversibility in the ex- 
pansion process. 

The internal engine efficiency of 
a turbine operating as part of a 
regenerative cycle may be written, 
with reference to Fig. 4: 
effin. = [ (he ha’) + (1 —x) (hy’ -h,’) 
+ (L-x~—y) (he he) ] / [ (he ha) 
t+ (L=x) (ha-h) + (1—x-y) (hy-hy) J 


Efficiency is high 


Efficiency of a regenerative cycle 
is high compared to that of a Ran- 
kine cycle with superheat, or to a 
reheat cycle, because the mean ef- 
fective temperature at which heat 
is added is increased materially. 

Now let us consider the efficiency 
of source and cycle together. In 
the regenerative cycle, liquid en- 
ters the boiler at a higher tempera- 
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ture. So the lowest temperature at 
which the combustion products 
leave the boiler is substantially in- 
creased. Unless measures are taken 
to improve the performance of the 
boiler and furnace, the efficiency of 
cycle and source together may be 
considerably lower than the cor- 
responding efficiency of a Rankine 
cycle and its source. The practical 
solution is to employ an air pre- 
heater, as previously described, so 
that in effect the efficiency of the 
source can be maintained at a 
high level regardless of what hap- 
pens in the cycle itself. 


Feedwater heaters 


In order to solve problems re- 
lating to the regenerative cycle, it 
is necessary to determine the quan- 
tities of steam extracted by making 
an energy balance for the heaters. 
Two types of heaters are in general 
use — the open heater, in which 
the extracted steam and the feed- 
water returning to the boiler are 
mixed and emerge as a single 
stream; and the closed heater, in 
which the steam and feedwater are 
kept separate. Heat is transferred 
through the tubes in the second 
type. Fig. 5 illustrates the two types 
of heaters. 

Following the notation of Fig. 5 
(a), the energy balance for the 
open heater is written 
xhy + (1 —x) (h; —h,) 0. 
Neglecting potential and kinetic 
energy differences, note that Ah —O 
since Q=O and W = O. Solving 
for x, we get 

hy —h, 
hy —h, 


Referring to Fig. 5 (b), hy is the 
enthalpy of steam extracted from 
the turbine, h, is the enthalpy of 
saturated liquid water at the ex- 
traction pressure and h, is the en- 
thalpy of saturated liquid water at 
the pressure of the next extraction 
point plus the enthalpy rise due to 
pump work from i to j. If the pres- 
sure and temperatures are suffi- 
ciently low that water can be con- 
sidered as being practically in- 
compressible, the enthalpy increase 
due to pumping from i to j is 


Sh W aun eff, ’ 


where the pump efficiency, eff,, is 
defined as the ratio of the enthalpy 
rise for an isentropic pumping 
process to the actual enthalpy rise. 

When compressibility is signifi- 
cant, the properties of compressed 
liquid water given in the steam 


tables should be used. 





Energy balance for closed heater 


For the closed heater shown in 
Fig. 5 (b), the energy balance is 


yh, + (1—x-y) h, — (1-x) h, 
+ W pene O 
Solving for y, we get 

qd -x) (hy a hy) W pene 





h, ts 

The value of xz will be known 
from the energy balance msde for 
the preceding (open) heate. The 
enthalpy h, is found in the ame 
manner as the enthalpy h;. li ‘he 
heater is perfect, h, will be eq u 
to the enthalpy of saturated liqu. ' 
water corresponding to the extrac- 
tion pressure at e. The pump work 
depends on the physical arrange- 
ment of the heater and the related 
piping. 

The temperature of the feedwater 
leaving the heater at i’ is always 
less than the saturation tempera- 
ture corresponding to the pressure 
at e, the difference being known as 
the terminal temperature difference 
for the heater. Therefore, an energy 
balance is necessary at the point 
where the feedwater and drips 
from the heater are mixed in order 
to determine the value of h,. Fortu- 
nately, the terminal difference is 
known, or can be estimated, so this 
energy balance can be made with- 
out first making an energy balance 
for the heater (which requires 
knowing the value of h;). 

EXAMPLE 1. Reheat cycle in- 
cludes one stage of feedwater heat- 
ing. Steam for feedwater heating is 
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withdrawn from the turbine at a 
temperature of 270F. Determine 
the thermal efficiency and the ratio 
of expansion work to pump work 
when (a) all processes are reversi- 
ble and (b) when the internal en- 
gine efficiency of the turbine and 
pumps are 0.80 and 0.92 respective- 
ly, and the terminal temperature 
difference for the feedwater is 6 F. 

Referring to Fig. 6, the steam 
tables and the preceding examples, 
we find 





(a) s; = s; 1.5323 Btu/Ib 
T, = 270 F 
. 1.5323 — 0.3958 0.890 


1.2769 
h, = 1,170.6 — (1 —0.890) (931.8) 
1068.0 Btu/lb 





Pi = p; = p, — 41.86 psia 
Vin ( a ’ x 144 
(W,, mp) h-a P a 


0.01604 (41.86 — 0.2563) 
778 
0.1237 Btu/lb 
h, hy, “T (W pump) h-a 
28.06 -+- 0.1237 
28.18 Btu/lb 
Px = Py» = 600 psia 
v; = 0.01717 cu ft/lb 
(Wamp) 5. “! {Py Pi) < 


778 
0.01717 (600 — 41.858) 


778 


x 144 





( 144 





144 





1.774 Btu/lb 
h, = 238.84 Btu/Ib 
hy h; T (Wyump) j-k 
238.84 -+- 1.774 = 240.61 Btu/Ib 





hj—h, 238.84 — 28.19 = 
w= = — - 0.202 
hi—h, 1068.0 —28.19 
(1 —w) (h, —hy) + (hy —h,) 
(1 —0.202) (0.1237) +-1.774 
2.76 Btu/lb 
(hg —h,) + (hy —h,) 
(1—w) (h,—h,) 
(1289.9 — 1188.3) 
(1322.1 — 1068.0) 
+ (1-—0.202) (1068.0 — 871) 
512.7 Btu/lb 
The work ratio is 


W une 


Wiurp 








Wear 512.7 
a == 
Q, (hg—hy) + (hy —h,) 
(1289.9 — 240.61) + 
(1322.1 — 1188.3) 
1183.1 Btu/Ib 
F Wrurs—-Woump 512.7 — 2.76 
Effi 1183.1 


43.1% 

(b) Taking the turbine and pump 
efficiencies eff,, = 0.80 and eff,, 
0.92, into account we find (feed- 
water heater TTD —6degrees F) 
hy hy — eff, (hy — hy) 

1322.1—0.80 (254.1) 

1118.8 Btu/lb 
T, 270F p, 41.86 psia 





h, hy +- eff (h, h,) 
ep 
28.06 4 = (0.1237) 
28.19 Btu/lb 


T, = 270 -6 = 264F 

h, 232.7 Btu/lb p, 

Vv 0.01712 cu ft/lb p,, 
V, (Pm ~ P,) 


41.86 psia 
600 psia 


ump) 


























60 F 














(i-@) 








Fig. 6—Reheat cycle and one stage of feedwater heating shown on T-s diagram 
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0.01712 (600 — 41.858) 144 
778 
1.77 Btu/Ib 
Re = h (Wrens). 232.72 
+ 1.77 
234.49 Btu/lb 
l 29 79 
hin h off. (h,, — h,) = 232.72 
og. b) 
234.64 Btu/Ib 
— hy-h,’ 232.72 - 28.19 
oe ok. ee 
0.187 
W esee (1 —w) (h, —h,)+ (hy —h,) 
(1 — 0,187) (0.13) 1.92 
2.025 Btu/Ib 
Wuurp (hy h, ) , (hy h, ) 
(1-—w) (h, —h,) 
(1289.9 1200.4) +- (1322.1-1118.8) 
+- (1—0.187) (1118.8 — 925.8) 
449.7 Btu/Ib 
The work ratio is 
Weare — “00.7 _ 228 
W pump 2.025 
Q, (hg—ha) + (he—h. ) 
(1289.9 — 234.64) (1322.1 
1200.4) 
1177.0 Btu/Ib 
7 Wiurn — Woump _. 496.2 — 2.025 
Eff, Qa 1177.0 
38.6% 


A table of comparative values 
shows the full significance of the 
modifications made in steam power 
cycles from the Carnot cycle up to 


and including the modern cycle 
incorporating superheat, reheat, 
and feedwater heating. These 


values were obtained from the ex- 
amples already calculated 


. Warn ' 
Cycles W,.. : Eff,,, 

Ideal Carnot 244 51% 
Irreversible Carnot 117 13% 
Ideal Rankine 103.5 42% 
Irreversible Rankine 76 33% 
Ideal superheat 278 39% * 
Irreversible 

superheat 204 32% 
Ideal reheat 

and superheat 311 4" 
Irreversible reheat 

and superheat 229 32% 


Ideal reheat, 
superheat and 
feedwater heating 186 43% 
Irreversible reheat 
superheat, and 
feedwater heating 223 
*Pressure limit changes 


39% 


Next month: The last article in 
INDUSTRY & POWER’S Thermo- 
dynamics Refresher. Prof. Lee will 
“How to compute 
power plant heat balances.” 


discuss steam 





In brief .... 


AIEE Fall General Meeting 


THE AIEE held its Fall General 

meeting in Chicago this month. 
Here are highlights from papers of 
interest to INDUSTRY & POWER 
readers that were presented at 
Chicago. 


Aluminum-sheathed 
control cable 


E. E. Mciveen 
Okonite Company 


“Aluminum-sheathed control 
cable need be considered unique 
only in respect to the sheath ma- 
terial, but the gain in mechanical 
ruggedness over the ordinary lead- 
covered or nonmetallic finished 
cables is so pronounced that it is 
clear there is no need to protect it 
with conduit or additional armor. 

“To illustrate this and other at- 
tributes quantitatively, it would 
be well to select a specific type of 
cable. If the choice falls on a rela- 
tively new high-temperature insu- 
lation of the silicone rubber family, 
it would serve a dual purpose, for 
this class of insulation has been 
considered in some quarters as 
more tender than hitherto accept- 
able for pulling into conduits. 

“To digress for a moment, it 
might be noted that to make steam 
plants more efficient for electric 
power generation, engineers have 
been increasing boiler tempera- 
tures and pressures. This trend 
has reached the point where auxil- 
iary equipment in the immediate 
area must be able to operate at 
ambients considerably above those 
formerly used. Not only has this 
created a need for a practical, high- 
temperature electric system, but 
has also increased the extent and 
importance of this system because 
of the necessity of elaborate con- 
trols. 

“In addition to power plants and 
prime movers, many industrial 
manufacturing processes are also 
concerned with these high am- 


os 


bients as well as process vapors. 
Not only have the usual rubber 
insulations deteriorated in this 
service, but conduit systems have a 
propensity for collecting moisture 
and deleterious chemicals and this 
has aggravated the situation. The 
silicone rubber-insulated, alumi- 
num-sheathed cable provides a 
practical solution to this prob- 
MORNE 6-8 

“Drawn-down aluminum-sheaths 
can be applied over almost any in- 
sulation, and they could gain utili- 
zation for both exposed and en- 
closed work in dry locations, as 
well as where exposed to the 
weather, liquids, chemicals, vapors, 
or fumes which are not injurious 
to unprotected aluminum. Where 
exposed to destructive corrosive 
conditions, the sheaths should be 
protected by coatings or coverings 
suitable for these conditions. .. . 

“Aluminum - sheathed cable 
should find wide application in 
generating stations, oil refineries, 
chemical plants, paper mills, steel 
mills, and industrial and commer- 
cial establishments in general.” 


New NEMA standards for 
de motors and generators 


J. F. Davis 
General Electric Company 


“A new definition has been 
adopted as a NEMA standard which 
reads as follows: ‘An industrial dc 
motor is a de dripproof motor hav- 
ing a continuous rating and design- 
ed, listed, and offered in standard 
ratings with standard operating 
characteristics and mechanical con- 
struction for use under usual serv- 
ice conditions without restriction 
to a particular application or type 
of application.’ 

“One of the significant features 
of this definition is that it specifies 
the dripproof enclosure as com- 
pared with the ‘open’ enclosure of 
the general-purpose motor defini- 


tion. The surveys indicated that at 
least a dripproof enclosure was re- 
quired in a high percentage of ap- 
plications in order to help ade- 
quately protect de machines, par- 
ticularly their commutators, when 
located in the average factory en- 
vironment. The previous standards 
recognized dripproof de machines 
as an alternative with higher tem- 
perature rises than open machines 
and with no service factors apply- 
ing to their ratings. Therefore, the 
new standards provide better pro- 
tection while still retaining the 
service factor of the general-pur- 
pose motor.” 


integrated 
steam station protection 


AIEE Working Group 
On Steam Station Protection 


“To convert fuel to electrical en- 
ergy in the most economical man- 
ner, the various elements within 
the steam power plant (boiler, tur- 
bine, generator, and auxiliaries) 
must take advantage of the latest 
technological advances in the fields 
of metallurgy, chemistry, electric- 
ity, and mechanics. Within the last 
few years, considerable discussion 
has been offered on these develop- 
ments as they affect separately the 
various elements within a steam 
power plant and enable the trend 
to larger units and more advanced 
thermal cycles to continue. 

“However, with the advent of 
these larger boilers, turbines, and 
generators has come the philoso- 
phy of unit connection and central- 
ized control wherein each machine 
and its accessories is treated as an 
entity. All of the elements in the 
plant from the coal yard right up 
to the high-voltage switchyard af- 
fect the production of a particular 
steam plant. With this vast area 
under the surveillance of only 4 
few operators, it is felt that the 
combined protection and interlock- 
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INFILCO improved demineralization 
reduces feedwater costs 35%! 





INFILCO Demineralization Plant installed at the North Omaha Station 


Here’s how it was done at Omaha — 


Omaha Public Power District’s source of feedwater make-up for 

1500 p.s.i. boilers is the Missouri River. This water has high and 
extremely variable mineral content. Their previous experiences with 
two-bed demineralization plants indicated that the average chemical 


cost per 1,000 gallons of treated water would be approximately 40¢. peng _ 


In considering the water treating requirements of the new North no aad 
Omaha Station, INrILco Engineers suggested a new type, four-bed 

demineralization plant. This suggestion was accepted and actual 

operations have shown the chemical costs have averaged 26¢ per 

1,000 gallons—a saving of 14¢ over the original estimates. 

In addition, this fully-automatic plant initiates regeneration when 

required, regardless of variations in raw water mineral content, 

without sacrificing treated water quality. 














The one compony 


If you have a high pressure boiler feedwater problem, CATEXER® 
ANEXER® Demineralization Plants are sure to offer an economical 
solution. Write for information or see your Consulting Engineer. 


iINFILCO Inc 911 South Campbell Ave., Tucson, Arizona 
. 


Field offices in principal cities in North America heh 


Circle 152 on READ-N-CIRCLE card for more date 
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ing of each element within thé plant 
which provides overall plant pro- 
tection should be given close scru- 
tiny and considerable study.” 

“In modern unit-connected 
plants, an error not properly 
cleared could jeopardize a large 
amount of expensive equipment 
or delay restoration of considerable 
output. This requires that a prede- 
termined sequence of starting and 
stopping each unit be followed, and 
that protective devices and inter- 
locks be provided to assure satis- 
factory and safe performance under 
normal as well as emergency con- 
ditions. The system and plant oper- 
ating practices and protection 
schemes must be considered and 
the whole integrated into a com- 
mon framework, Since many of the 
protective devices and interlocks 
are electrical in nature, the job of 
interlocking various devices to pro- 
vide automatic steam station pro- 
tection usually falls upon the elec- 
trical engineer... . 

“For these reasons, the AIEE 
Committee on Power Generation 
has formed a Working Group on 
Steam Station Protection to inves- 
tigate current protective schemes 
used within electric utility steam 
stations. This working group was 
charged with the responsibility of 
investigating interlocks from the 
viewpoint of protecting equipment, 
limiting travel, interlocking opera- 
tions to orderly procedures and the 
protection of areas and personnel. 
These interlocks were to be inves- 
tigated as applied by the engineer 
throughout the steam station .. . 

“This subject of steam plant pro- 
tection is extensive and complex 
and yet, to date, few of the philos- 
ophies behind present practices 
have been thoroughly examined. 
Like any control scheme, the pro- 
tection within the plant is subject 
to the personalities of those work- 
ing on that particular scheme, to 
past practices, and to existing de- 
vices. Therefore, it was felt that a 
service could be rendered to the 
members of the Institute if this 
working group could approach and 
analyze the current protective 
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schemes used in steam plants so 
that the basic philosophies beneath 
various plant protection schemes 
could be summarized in a report. 
This would enable the electrical 
control designer to obtain the nec- 
essary overall picture so that he 
could recognize the importance of 
each situation. At the same time, 
it is hoped such a report could 
eliminate much of the complica- 
tion presently found.” 


Problems in motor 
protection 


©. A. Lente 
T. Niessink 
Commonwealth Associates, Inc. 


“Comprehensive motor protec- 
tion would consist of devices which 
could detect various types of phase 
and ground faults in the motor, 
locked rotor and overload condi- 
tions, single-phase operation, im- 
proper operating voltage, and re- 
verse-phase sequence. The amount 
of equipment to be used to detect 
any or all of the above conditions 
in a practical application is depend- 
ent upon a comparison of the re- 
sulting damage to the motor, inter- 
ruption of service and production, 
and available protective equipment 
versus economics... . 

“[The authors conclude: ] 

“1. Availability of data on motor 
damage characteristics is rather 
limited and shows wide variations. 

“2. Reliable data on the motor 
damage and protective device 
curves are required to obtain prop- 
er motor protection. Because of the 
wide variations in both of these 
characteristics, special care in ap- 
plication is required to obtain best 
results. 

“3. Some standardization in mo- 
tor damage characteristics would 
reduce the problem of developing 
and applying devices for motor 
protection. 

“4. If the trend is to design mo- 
tors with lower thermal abilities, 
the problem of obtaining selectivity 
between the protective device and 


motor damage curve will become 
more acute. 

“5. The development and appli- 
cation of thermal protective de- 
vices for overload protection 
should take into consideration the 
different dissipation heat rates of 
the motor and the protective de- 
vice and the different ambient tem- 
peratures at the thermal device 
and motor locations. 

“6. The settings required on 
some instantaneous and quick-act- 
ing protective devices to be inoper- 
ative on transient inrush currents 
are undesirable since they result 
in a sacrifice of circuit and motor 
short circuit protection. 

“7. Any undervoltage device 
should have time delay to avoid 
unnecessary tripping on voltage 
disturbances.” 


Economic selection 
of auxiliary drive motors 


E. T. B. Gross 
Vv. F. Bobrowicz 
IMinois Institute of Technology 


“TOur] economic study has been 
based on consideration of the ther- 
mal characteristics of the motors. 
It is realized that the torque re- 
quirements may sometimes be the 
determining factor in motor selec- 
tion. The reduction in nameplate 
rating of the motor carries with it 
corresponding reductions in locked 
rotor torque and breakdown 
torque. Since stations are designed 
on the basis of certain assumed 
low-voltage conditions, it is impor- 
tant that these be rechecked to be 
sure that during system trouble or 
bus transfer, the motors will not 
stall or fail to start... . 

“For example, the 2000-hp boiler 
feed pump motor originally chosen 
has a breakdown torque of 200 per- 
cent of this nameplate rating. With 
the suggested motor rating of 1250 
hp, the value would become 143 
percent of the bhp requirements of 
1750 hp. The voltage dip that could 
be tolerated would fall from 30 per- 
cent to 16 percent. To obtain in- 
creased torque in the lower name- 
plate rating motor would add to 
the cost. In the case of pulverizer 
mills, the locked rotor torque might 
be the deciding factor... . 


(continued on page 72) 
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P-A-X provides instant, person-to-person 
communication, anywhere within your or- 
ganization. 


OCTOBER, 1955 


When your people are walking about to exchange information, they’re 
wasting time. What you need is a P-A-X Business Telephone System, 
to provide communication— in seconds— between all parts of your plant. 
The P-A-X system makes it easier to supervise and coordinate all 
operations, and maintain top efficiency. 


Rent-free P-A-X systems are privately owned and controlled— your 
own maintenance men install and move P-A-X telephones as you wish. 
Entirely separate from the public telephone system, P-A-X gives you 
lightning-fast service, always—no matter how busy the city switch- 
board may be. 


Discover how other companies similar to yours are saving time and 
increasing efficiency, with a P-A-X Business Telephone System. For 
an actual “‘on-the-job’’ case study, write: Automatic Electric Sales 
Corporation (HAymarket 1-4300), 1033 West Van Buren Street, Chicago 
7, Illinois. Jn Canada: Automatic Electric Sales (Canada) Ltd., Toronto. 
Offices in principal cities. 


ha walt oy ELECTRIC 


D 
ORIGINATORS OF THE AUTOMATIC DIAL TELEPHONE 
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“Certain general conclusions may 
be stated: 

“1. The use of conservative or 
rule-of-thumb methods in the ap- 
plication of drive motors for the 
auxiliaries in a steam power plant 
may lead to uneconomically large 
margins between the maximum de- 
sign requirements of the auxiliaries 
and the drive motor ratings. 

“2. The maximum design brake 
horsepower of the pumps and fans 
includes some margin above the 
expected full-load requirements. 
This may lead to large differences 
between motor output and motor 
ratings after the power plant is in 
operation. 

“3. By applying smaller motors 
and by taking advantage of the 
service factors available. certain 
economies may be effected. These 
savings are realizable because of 
the lower initial cost of the motor 
and appear to be independent of 
assumed motor life. Also, in many 
cases, the saving in cost of power 
consumed by the motor may be 
significant if a smaller motor could 
be operated at a higher percentage 
of its rating and hence at a higher 
efficiency. 

“4. Use of an insulation class 
which permits a greater maximum 
thermal rating on a specific motor 
may be advantageous in some ap- 
plications. This is especially true 
where the starting torque required 
by the load is low in comparison to 
full-load torque, such as for a cen- 
trifugal boiler feed pump. 

“5. The potential saving which 
may be realized will in most cases 
justify a detailed analysis of the 
drive motors to be applied. 

“6. The economies may be real- 
ized at no apparent decrease in re- 
liability of the power plant, al- 
though operating a motor at a 
higher percent of rated load or at 
occasional overloads may shorten 
its useful service life. 

“7. In any motor application 
study, it is necessary to know the 
characteristics of the load in detail 
in order to avoid possible duplica- 
tion of margins. 

“8. Higher overall plant efficien- 
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cy will be the final result of de- 
tailed analyses of drive motor ap- 
plications.” 


Surge protection 
on industrial systems 


Cc. L. Wagner 
Westinghouse Electric Corporation 


“The rapid expansion of indus- 
trial plant distribution systems in 
recent years has caused many new 
problems for the plant design en- 
gineer. It has also accentuated cer- 
tain problems that in the past 
caused little concern. Surge protec- 
tion for the plant system is one of 
these latter problems. 

“In the past, the philosophy be- 
hind surge protection was primari- 
ly to prevent damage to the elec- 
trical equipment itself and there- 
by keep the repair costs for this 
equipment to a minimum. With 
this philosophy, not too much 
emphasis was placed on surge pro- 
tection by the overall plant design- 
ers. In recent years, however, con- 
tinuity of service has become a 
paramount concern. 

“Now the breakdown of a piece of 
equipment means not only repair 
or replacement expense, but more 
importantly, loss of production for 
that portion of the plant effected by 
the breakdown. In many cases, pri- 
marily in the chemical industry, it 
could mean the complete shutdown 
of the plant due to the interruption 
of a critical processing operation. 
Small wonder that more and more 
emphasis is being placed on surge 
protection by plant designers. .. . 

“The science of surge protection 
is one of ‘prevention plus control.’ 
The first step to be taken by the 
plant designer is to attempt to 
prevent the occurrence of surges 
on his system. This might take the 
form of shielding of his lines and 
stations to minimize the probabili- 
ties of lightning strokes to his sys- 
tem. It might also take the form 
of proper grounding to prevent the 
establishment of excessive tran- 
sient voltages. 


“The second step is to provide a 
means of controlling the surges 
that slipped by the preventive 
schemes. This may take the form 
of lightning arresters, surge capac- 
itors, or any other equipment nec- 
essary to prevent damage to the 
apparatus on the system. Both 
steps must be taken to provide the 
maximum in protection for the 
plant system. 

“Protection of the industrial 
plant system against damage due 
to switching surges and other tran- 
sient voltages is in many cases 
more critical than protection 
against lightning surges. When the 
control step of the ‘prevention plus 
control’ program of surge protec- 
tion is attempted, certain difficul- 
ties immediately arise. In the first 
place, the switching surge strength 
of electrical apparatus has not been 
definitely established. The fre- 
quencies involved in these switch- 
ing surges vary between 1000 and 
2000 cycles. Thus the apparatus in- 
sulation strength for these surges 
probably lies somewhere between 
the 60-cycle and the impulse insula- 
tion levels. At the present time, it 
is not known exactly what this 
value is, however. The same diffi- 
culty arises with the lightning ar- 
resters. There is not sufficient data 
on arresters at this switching surge 
frequency to determine what pro- 
tective characteristics they possess. 
A considerable amount of work is 
being done by the industry at the 
present time in an attempt to es- 
tablish these values.” 


Aluminum windings for 
dry-type transformers 


E. W. Tipton 
Westinghouse Electric Corporation 


“So far as transformers are con- 
cerned, dry-type power transform- 
ers offered certain advantages in 
the use of aluminum windings. The 
lower conductivity of aluminum re- 
sults in larger coils and a bigger 
core. In a liquid-filled transformer 
it may call for more insulation, 
more oil, and a larger and more ex- 
pensive tank. The case of a dry- 
type transformer is of a simple light- 
weight construction and its size is 
frequently determined by the size 
of steel-clad switchgear with which 
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dry-type power center transform- 
ers are coordinated in appearance. 
A somewhat larger core and coil 
structure does not add greatly to 
the cost of the case. 

“Dry-type power transformers 
use Class B insulation and a mini- 
mum of solid insulating materials. 
The principal insulator is air. Con- 
sequently, a small increase in the 
size of the core and coils only slight- 
ly increases the cost of insulation. 
One other consideration is that dry- 
type transformers are installed in- 
doors. This eliminates one of the 
more serious problems in the use 
of aluminum windings because in 
such applications there are no 
aluminum-to-aluminum or alumi- 
num-to-copper connections which 
are subjected to the moisture of out- 
door weather... . 

“While the manufacturing and 
design problems were satisfactorily 
solved, the aluminum-wound trans- 
former did not prove economical. . . . 
Cost of the core and coil structure 
proved to be 33 percent higher than 
cost of the equivalent copper-wound 
transformer. Two-thirds of the cost 
difference was due to the cost of 
the glass-insulated aluminum strap 
which, at the time, cost 2.76 times 
as much per pound as copper. Most 
of this additional cost was in the 
drawing and covering of the wire 
since the aluminum wire bar costs 
were only 1.13 times as great as 
copper costs.... 

“(The author concludes: ] 

“1. The technical problems inci- 
dent to the successful design and 
manufacture of small- and moder- 
ate-sized dry-type transformers 
[have been] successfully solved. 

“2. Over a hundred transformers 
up to 3000 kva in size were built in 
a time of copper shortage, releasing 
a considerable quantity of copper 
for other transformers. 

“3. These transformers have 
been in service from three to four 
years with no difficulty of any kind. 

“4. Cost of an aluminum-wound 
transformer was one-third higher 
than the equivalent copper one. In 
the period since these units were 
built, the processing cost of alumi- 
num conductors has been reduced 
— but not enough to make it eco- 
nomical at the present time. 

“5. More work is needed on meth- 
ods of joining aluminum to speed 
up the manufacturing processes 
and to reduce the joining costs.” 
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ACCESSIBILITY 


> is built into the 


Lontinental 
BOILER 


...» Saves production time 
. » » saves maintenance dollars 


Rugged, simple in design, accessible—that’s the Continental 
Automatic Boiler. Here are a few reasons why it’s easy to keep 
this packaged steam generator at peak efficiency: 


@ Openings are provided to facilitate inspection of steam and 
water space 

@ Both front and rear doors are hinged—affording quick access 
to furnace and return tubes 

@ Cleaning, when necessary, is easy. One man can open both doors 
in a matter of minutes 


AND HERE'S WHY CONTINENTAL BOILERS STAY EFFICIENT FOR A LONG TIME: 


@ 2-pass design eliminates refractory baffles in a 
front and rear which may burn out, leak and : ” ea 
cause short circuit of gases “ty 
e@ All return tubes are subjected to the same — 
temperature and do equal work and there is ‘ ; 
more uniform longitudinal expansion of the & 
pressure vessel. j 


w 


Used for high or low pressure steam and for hot 


water applications, Continental Boilers are fully a 
automatic, range from 20 to 500 hp. and can be = gend for Bulletins 
gas, oil or combination fired. Over 80% efficiency 7 . : and bot 
is guaranteed. Edn 


hoder you need 


/ 
éC): ) BOILER ENGINEERING 
SO! An Styyply Company, Lie. 


4 Manovon Street 


Phoenixville, Pa. Phone 58632 
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necting their systems and jointly constructing a larger, 
single power plant. This would be less costly to build and 
operate, It would also supply more reliable service to 
both companies at lowest possible cost. 

New steam power station was constructed by Stone & 
Webster at Marquette, Michigan. It is jointly owned and 
operated on a nonprofit basis by the newly incorporated 
Upper Peninsula Generating Company. Initial installa- 
tion consists of a 22,000-kw preferred standard turbogen- 
erator, and a 220,000-pound/hour steam generating unit, 
operating at 850 psi and 900 F on coal firing. Power leaves 
the step-up substation at 69 kv and is delivered to both ihe 
Iron Company and the Power Company. The two net- 
works are connected by a 100-mile transmission line 


Larger horizontal collectors provide 
more water 


Two large horizontal collectors are providing 5000 gpm 
of clean water for the Steubenville mill of the Wheeling 
Steel Corporation, Ranney Method engineers decided 
that an infiltration gallery, approximately 900 feet long, 
would yield the required supply. A 20-foot diameter, re- 
inforced-concrete caisson was lowered through sand and 
gravel to bedrock at the edge of the pool stage of the Ohio 
River. Caisson bottom was sealed with a watertight con- 
crete plug and the shaft was dewatered. Twenty-four- 
inch diameter horizontal laterals were projected through 
steel port castings grouted into the bottom section of the 
caisson. Four hydraulic piston jacks actuated the jacking 
cradle with a total capacity of 400 tons. The first lateral 
was projected to a length of 408 feet in a direction down- 
stream and angling offshore. The second lateral was 
similarly projected to a length of 448 feet upstream. Pro- 
jection of all laterals was completed in two months 


Although the top of the caisson will be nearly 14 feet 
below the 1936 high-water level of the river, the unit is 
designed so that it can be submerged without damage 
Seventy-one hour’s pumping at an average rate of 6500 
gpm showed a drawdown of 15.89 feet — slightly more 
than one half of the total available drawdown. This tech- 
nique does not disturb the actual river bed. This is im- 
portant, since most of the purification takes place as the 
water permeates through the first few inches of river bed 
and into the lower sand and gravel 


Touchup paint in cans with built-in stirrer 


Coastal-finish transformer paint is now being packed 
in convenient spray cans. They contain small agitator 
balls that help stir the paint when vigorously shaken 
Westinghouse Electric Corporation’s system uses three 
coats to make up the complete finish. This is a simple way 
to touch up transformers and other hard-to-reach spots 

Cans are hermetically sealed and can be stored for years 
if they are kept out of direct sunlight and in temperatures 


below 120 F. Three-coat system consists of prime coat for 
good adhesion and chemical resistance to salts, acids, and 
alkalies; an intermediate coat of modified phenolic and 
alkyd resins that are resistant to heat, oxygen, salts, acids, 
and alkalies; and a third coat that is standard gray finish 
made of resins and pigments chosen to withstand the cle- 
ments and give good appearance. Pigment contains mica 
flakes that overlay in the film to form a “shingled-roof” 
effect, which repels water and increases heat stability 


Temperature and humidity control deluxe 


Rooms in which temperature can be controlled over a 
120-degree range to within 4% degree and in which hu- 
midity can be adjusted within three percent are being 
built by the General Electric Company at its huge Appli- 
ance Park. Rooms will be used for testing household re- 
frigerators and freezers. Close tolerances of temperature 
and humidity are possible through the use of special 
equipment designed and built by General Electric engi- 
neers and use of Fiberglas insulation installed by the dry- 
wall construction method. Insulation helps stabilize test 


INDUSTRY & POWER 





Chapman List 960 & 


... for EVERY 
Small Forged Steel 
Gate Valve Application 








Month after month, Chapman List 960 
Valves deliver the goods on more different 
jobs than any other small forged steel gate 
valves. And maintenance charges are few 
and far between even under the toughest 
conditions. 

The wedge gate faces — hardened to 800 
Brinell by Chapman's exclusive Malcom- 
izing process — won't seize or gall. Seat 
rings are hardened stainless steel, for mini- 
mum wear, and are easy to replace. Also, 
the bolted follower has no exposed threads 
on the yoke to corrode. 

For every small forged steel gate valve ap 
plication, specify Chapman List 960. Sizes 
from 4," to 2”, either rising stem with yoke 
(shown) or rising stem with inside screw. 
Bonnet joint is ground metal-to-metal or 
gasketed, depending on application. Pres- 
sure range is from 380 psi at 1000°F to 

2000 psi at 100°F. For higher ratings, 
specify List 990. 

List 960 is made in various alloys and 
combinations of alloys as listed in 
Catalog No. 10. Write for your copy 
today. 





The CHAPMAN Valve 


Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 
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conditions and prevents condensation on exterior surfaces 
of cold rooms. It reduces heat transfer and prevents ab- 
normal loads on conditioning equipment. 

Different types of vapor barriers are used for the dry 
rooms (in which low temperature tests are made) and for 
the wet rooms (in which conditions of high humidity and 


nes " 
lions with 


roaring 


They are individually designed, on 
thoroughly proved principles, to effec 
tively correct any intake or exhaust noise 
caused by the flow of air, steam, or other 
gases. Stop that noise — profit through 
better neighbor and employee relations 
— eliminate costly oral errors — avoid 


compensation claims. 


Tell us your noise problem and let ‘ ~ 
vs recommend—no obligation. |__) ~~ 


767 East Park Avenue, Libertyville, Ilinois 
Dallas, Texas 
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heat are simulated). Stainless steel is the vapor barrier 
as well as the interior finish for the wet rooms. Aluminum 
foil is the barrier for the dry rooms. Atmospheres in the 
rooms can be controlled at temperatures from 1 F to 120 
F (within one-half degree) and at humidities to 95 per- 
cent (within three percent). 


Modern heating system saves $6000 a year 

Gross savings of $6732 were realized during the first 
heating season. After 32 hand-fired pot-bellied stoves 
were replaced with 11 modern gas-fired forced-air heat- 
ers at Ideal Electric and Manufacturing Company. Oper- 
ating costs had been high, with five men working almost 


18,000 GPH H&T UN-A-BED 
DEMINERALIZER PLANT 


. +. @ typical H&T installation 


Since 1943, we've been building demineralizer plants, All 
sizes, all capacities — manual or avtomatic available, 
Highest quality, attractive prices, fully guaranteed, 
Hundreds of units in service. 


Also @ complete line of other water conditioning systems. 


~~ HUNGERFORD & TERRY, INC. 
CLAYTON |. MEW JERSEY | 
Circle 151 on READ-N-CIRCLE card for more date 











INDUSTRY & POWER 
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ASME Joint Fuels Confer- Neil House 
ence Columbus, Ohio 


National Conference La Salle Hotel 
Industrial Hydraulics Chicago 


Fifth Industrial Electric Wm. Penn Hotel 

Exposition Pittsburgh 

NACE Panel Conf. Under- Hotel Niagara Falls 

ground Structure Corrosion Niagara Falls 

ASME Annual Meeting Congress Hotel 
Chicago 


Second International Auto- Navy Pier 
mation Exposition and Ex- Chicago 
hibition 

Exposition of Power and Coliseum 
Mechanical Engineering Chicago 
American Institute of Chem- Statler Hotel 
ical Engineers Regular An- Detroit 

nual Meeting 


Air Conditioning and Re- Auditorium 
frigeration Exposition. Atlantic City 


AIChE Nuclear Con- Municipal Auditorium 
12-17 gress & Atomic Exposition Cleveland 
1956 


Jan.30- AIEE Winter General Hotel Statler 
Feb.3 Meeting New York 





coming next month in 


INDUSTRY & POWER 


water ideas you can use! 


Details of an up-to-the-minute automatic control 
system for a modern mixed-bed demineralizing sys- 
tem will show you the way to improved water supply 
for your own needs. Read about the setup at Shaw- 


ville Station of Pennsylvania Electric and pick up 
pointers that will help you. You will learn how raw 
water of greatly varying character is made usable 
for all the services needed in this 250-mw plant. The 
complete story of this fully automatic system incor- 
porating the last word in control panels will be in 


the November issue of 


INDUSTRY & POWER 
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10¢ worth of 
SMOOTH-ON 


seufeports 





Smooth-On, with its expanding action and iron-hard 
set, made the joint which supports the load shown 
—an ash can loaded with iron filings to a total 
weight of 690 pounds. Only Smooth-On No. 1 is 
holding that eyebolt in that pipe! 

Hundreds of Uses This principle can be used in 
dozens of ways around both plant and home. By 
expanding hard and tight within a repair, Smooth- 
On IRON Cement stops leaks, fills holes and seams 
in any metal, patches boilers, repairs water jackets 
and radiators, corrects wobbly bolts and screws, 
plugs tanks, holds loose parts tight — in fact, does 
all kinds of things where that combination of 
strength and expansion can be used. Smooth-On 
IRON Cement never tires, or softens from age. Years 
after a repair is made the Smooth-On will be found 
harder, tighter, stronger. 

Keep Smooth-On No. 1 on hand for that emergency 
repair. It does not deteriorate. Whenever you need 
it, just mix and fix. It sets in half an hour, hardens 
to Rockwell R-70 in 24 hours. And of course there 
is Smooth-On No, 2, a slower-setting IRON Cement 
but with the same dependable properties, 


FREE repair Handbook 


New, completely revised 48-page 
illustrated handbook, shows in detail 
how tw make all the repairs 
referred to here plus dozens of 
others. Get a copy from your supply 
house or write us. Sent postpaid. 
lak oa MANUFACTURING CO. 
19, 572 Communipaw Avenue, Jersey City 4, N. 4. 


SMOOTH- ON 


THE IRON CEMENT OF MANY USES 
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full-time to look after the stoves 24 hours a day. The new 
Dravo heaters automatically provide a uniform com- 
fortable heat throughout the plant. They also save 4000 
square feet of valuable floor space that was formerly oc- 
cupied by stoves and.coal bins 


Multirow cylindrical bearings invade 
nonferrous fields 


Largest multirow cylindrical bearings ever built will be 
installed in Kaiser’s new multimillion-dollar sheet and 
foil rolling mill in Ravenswood, W. Va. Bearings have a 
34'%-inch outside diameter with a 245-inch bore and a 


width of 254% inches. Bearings have given long trouble- 
free performance at high speed in both steel-mill and 
nonferrous applications without costly circulating )ubri- 
cating systems and with minimum maintenance 


Fireproof plastic panels for windows 

First Fiberglas-reinforced daylighting panels to be ap- 
proved by Underwriters’ Laboratories, Inc., have been 
installed in the storage warehouse of the Goodyear Tire 


& Rubber Company. Fire-Snuf panels, manufactured by 
the Resolite Corporation, have a flame-spread rating be- 
low 75. By comparison, the rating for plastic wall tile is 
170, and for cellulose board it is 255. The panels are self- 
extinguishing and will not support combustion. They are 
molded of Fiberglas and Hetron, a permanently self-ex- 
tinguishing polyester resin manufactured by Hooke: 
Electrochemical Company. Panels are shatterproof and 
have high strength, stability, and load-bearing charac- 
teristics 


Boilers burn dust and save dollars 


Savings of $13,000 per year are just one of the benefits 
Rowe Manufacturing Company, Galesburg, Illinois is 
reaping from its dust control system. Rowe operates more 
than 100 woodworking machines, which produce several 
tons of wood dust daily. Dust is collected by hoods at each 
machine, is sucked into two ducts, and is blown into a 
centrifugal and a Pangborn CM collector. System has in- 
creased production by eliminating dust nuisance in the 
plant, and has greatly improved both employee and com- 
munity relations 

Dust is burned to supply steam for power and process- 
ing. Substituting waste wood dust for the oi] that formerly 
was burned saves Rowe $10,000 during the winter months 


and a minimum of $100 per week during the warmer 
months, Dust is collected and stored in a bin holding two 
to three carloads. It’s fed pneumatically at a slow rate di- 
rect to the boiler. Rotary valve system prevents flare- 
backs from reaching the storage bin. During the winter 
months, additional scrap is fed to a “hog” for grinding, 
and is fed through the collection system to the boile: 


Continuous cooling stops well-water 
wastage 


Recirculating continuous-cooling system saves 115,000 
gallons of private well water per day at the processing 
plant of Norwich Pharmacal Co., Norwich, N. Y. A Dem- 
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ing side-suction centrifugal pump rapidly pumps fresh 
water from a fresh-water supply tank through the cool- 
ing lines to the processing equipment. Water returns to 
the tank with only a slight temperature rise. Self-acting 
temperature flow valve opens a tap that supplies fresh 
cool water to the tank to maintain required water tem- 
perature. Water empties from tank through an over- 
flow until the temperature flow valve closes the tap. Pre- 
vious cooling system used 90 gpm of fresh well wate 
Now, the tank overflows only 10 gpm 


Ford's feedwater capacity increased 


Installation of a new 200,000-gallon/hour water treat- 
ment system at Ford Motor Company's Rouge Power 
House No. 1 has been completed. New system—which 
yields virtually zero-hardness water — was designed, en- 


gineered, and installed by the Kuljian Corporation in col- 
laboration with Ford engineers. Equipment includes a 
hot-lime softener (spheridome type), filters, hot-Zeolite 
softeners, a 1,600,000-pound/hour deaerating heate: 
(thoroughfare type), and low-pressure boiler feed pumps 
Supply of boiler feedwater was never interrupted during 
the installation 


Georgia Tech replaces muscles with air 


Simultaneous hand-operation of two four-inch valves 
requires considerable force, even with the mechanical ad- 
vantage of a long operating lever. Georgia Institute of 
Technology has installed Bellows Air Motors to do the 
“muscle work” at its modern power plant. 

Operation of the valve levers also presented a serious 
safety hazard. Three dual-valve arrangements serve as 
master shutoff cocks in 2.5-psi natural-gas supply lines to 
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steam-generator burners. In each dual arrangement, the 
upper valve is a two-way type, used as a simple shutoff 
device. Lower unit is a three-way valve, located between 
the burner and the two-way cock. The two valves are 
mechanically interlocked to work together for safety 

When open, the three-way valve allows uninterrupted 
flow to the burner and its controls. In the closed position 
its three-way construction allows gas that is trapped be- 
tween shutoff cocks and burner to exhaust to atmosphere 
Now, only a flick of the air-motor control lever is needed 
to operate the heavy valves 


Pulp grinders get largest motors ever 


Six 6000-hp, 240-rpm, 4000-volt, synchronous motors, 
the largest ever applied to single pulp grinders, are be- 
ing built for Bowaters Southern Paper Corporation by 
Electric Machinery Mfg. Company. The motors are en- 


closed with air-to-water coolers located at the bottom 
They have sleeve-type bearings that are 14 inches in 
diameter and 20 inches wide, lubricated by double oil 
rings. Each unit weighs 45 tons. The first motor has al 
ready been shipped for installation 








Ihe follow ng list is 

typical of the process 

industries served by 
SUPERIOR 


Pie ons at the POINT OF YSe 


cuts costs for process industries 
ALCOHOL 


ARTIFICIAL LEATHER To provide high quality process steam for widely separated operations, 
many processing plants are installing completely packaged Superior 


CEMENT 


Steam Generators at, or close to the point where steam is used. These 
CERAMICS highly efficient and compact units may be set up on any floor capable 


of supporting their weight, connected to service supply and fuel lines, 
CHEMICALS ns . ad 


and put into operation within 24 hours of delivery. 
COAL TAR PRODUCTS 
ELECTRODES 
FOOD PRODUCTS 
GLASS 
LINOLEUM 
PAINT AND VARNISH 
PETROLEUM 
PROVISIONS 
PULP and PAPER 
RUBBER 
SOAP 
SUGAR REFINING 


VEGETABLE and 
MINERAL OILS 


‘WATER GAS 


coment om Put a PACKAGED PLANT in your picture 


Avoid the trouble and expense of inefficient long steam lines 
by installing completely packaged Superior Steam Genera- 


tors at the point of steam consumption. Superior Steam 
18 sizes from 20 to 600 bhp. 


f tomati in | r both in 
ond fer gremures to 290 pai. Generators are fully automatic, burning oil, gas, or both i 


For complete details write combination; and are guaranteed to operate at thermal 


today for Catalog 702 efficiencies in excess of 80%. 


for performance you can BANK on Le 


ENE 


SUPERIOR COMBUSTION INDUSTRIES INC. L STEAM GENERATORS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y, 
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Use a READ-N-CIRCLE card 
for FREE new product information, handbooks, 


bulletins, literature for your data file. 


READ READ-N-CIRCLE Card for FREE information 
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Air cleaning equipment 


New Buell “LR” fly ash collector 
Read page 29 and circle number 100 


Burtt Encrveentinc Company. Here's a 
dust collector that has proved effective Zone State 
on natural and forced draft installations 


New —— folder gives complete . If you wish delivery of free information at home, also fill in below. 











ormance data. 


Air conditioning, heating, 
ventilating 


More reliable air conditioning 

Read page 26 and circle number 101 
Nracara Brower Company. This method 
of air my» A effective, easy on 
maintenance, and pensive to operate. 
For full information write for Bulletin 
112, Department LP. 


Boilers and boiler accessories 


Get advantages with Amesteam 

Read page 11 and circle number 102 

Ames Iron ae re. a pew | gen- 
» erator is econom to instal - 701 702 703 706 no 7 72 6 17 718 mo 7m 

ate. Comes fully assembled and offers ™% 727 ni ™ ™% ™% 737 a 42 143 14% "9 
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Bullt for accessibility 

Read page 73 and circle number 103 
Borer Encineerinc ann Surety Company, 
Inc. umnaee Satemate Boiler offers 
simple, rugg ign, with easy accessi- 
bility for good maintenance, Efficiency 
guaranteed, Bulletins BE3-4 give details. 


For gauging all liquids 
Read page 98 and circle number 104 
Tux Liquwomerer Corr. Liquids worth 


storing are worth measuring with a Liq- 
uidometer tank gauge. Completely auto- 
matic and U.L. approved. 


Steam at the point of use 

Read page 80 and circle number 105 
Superior Comsustion InpustrRizes Inc. 
Completely packaged Superior Steam 
Generators can be installed at the point 
of steam consumption. Can be installed 
and operating within 24 hours. Catalog 
702 gives sizes and ranges. 





FIRST CLASS 
PERMIT No. 19 
(Sec, 34.9, P.L.&R.) 
ST. JOSEPH, MICH. 

















BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 








4¢ POSTAGE WILL BE PAID BY 


INDUSTRY & POWER 


COMMERCIAL BANK BLDG. 


ST. JOSEPH, MICH. 





FIRST CLASS 
PERMIT No. 19 
(Sec, 34.9, P.L.&R.) 
ST. JOSEPH, MICH. 

















BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 





4¢ POSTAGE WILL BE PAID BY 


INDUSTRY & POWER 


COMMERCIAL BANK BLDG. 


ST. JOSEPH, MICH. 





Titusville handies the load 

Read page 39 and circle number 106 

Tue Trrusvi.e Iron Works Company. 
TICOTHERM steam generators offer 
flexibility and efficiency. Can be adapted 
for all processing and heating needs 


Union exceeds 80 percent efficiency 

Read page 33 and circle number 107 
Union Iron Works. Union type MH 
package steam generators offer proven 
performance in efficiency and economy. 
Bulletin MH-353 gives complete story 
with cutaway illustrations, tube layouts, 
and dimension tables. 


Coming events 


New equipment exhibits 

Read page 93 and circle number 108 
Cuicaco Expostrion or Power & Mecnan- 
1cAL Encineertnc. ASME 75th Anniver- 


sary. Put this on your must list. The 
Power Show, November 14-18 in Chicago 


Communications systems 


Losing man hours? 

Read page 71 and circle number 109 
Automatic Execrric SALES CORPORATION. 
Cut losses with instant communication 
Install a P-A-X Business Telephone Sys- 
tem in your plant. Write for an actual 
“on-the-job” case study. 


Electrical distribution 


You can avoid motor burn outs 

Read page 35 and circle number 110 
HEINEMANN Exectric Co. Circuit Break- 
ers offer positive protection against 
burnout. Not affected by temperature 
fluctuations. Don’t use heat—use power. 
Bulletin 1410 shows how. 


Tilting arc chutes 

Read page 7 and circle number 111 
1-T-E Circuit Breaker Company. 
Switcncear Division. Save inspection 
time and effort with new I-T-E tiltin 
are chutes. I-T-E will help you plan an 
engineer your switchgear requirements. 
Bulletin 7004C gives details. 


Tested noise levels 

Read page 27 and circle number 112 
Sorcet Execrric Co. Sorgel transformers 
are tested for efficiency, noise level, tem- 
perature rise and performance before in- 
stallation. Sizes and types available for 
every purpose. 


Cut costs and corners 

Read page 86 and circle number 113 
Spracvue Exvectric Company. Correct your 
low power factor right at the source of 
waste. Write for free copy of cost-saving 
guide, “Power Factor Correction.” 


Electrical utilization 


Immediate delivery 

Read page 8 and circle number 114 
Epwin L. Wirecanp Company. Chromalox 
heaters are available from the world’s 
largest factory stock of industrial elec- 
tric heaters. Fifteen thousand types, sizes 
and ratings. Catalog 50 gives complete 
information including heat calculation 
and loss charts. Send coupon, 





Fuels and firing equipment 


Fuels do make a difference 

Read page 9 and circle number 115 
CHESAPEAKE AND Onto Ramway. There’s 
a lot more to buying coal than consid- 
ering the cost per ton. Want to solve your 
particular fuel requirements? Chesa- 
peake and Ohio will be glad to help. 


Petro for heating 

Read page 23 and circle number 116 
Perro. These oil burners are proving to 
be the modern answer for heat require- 
ments in huge apartment developments 
and manufacturing plants. Clip and mail 


the coupon for free catalog and infor- 
mation. 


Dual stage burners 

Read page 90 ond circle number 117 
Nationa, Arron Burner Company, Inc. 
New National Airoil Dual Stage Burner 
offers advantages of both steam and me- 
chanical types of fuel oil atomization in 
one burner. Bulletin 25 gives detailed 
description, illustrations, and specifica- 
tions. 


Complete fuel requirements 

Read page 14 and circle number 118 

Tue Encineer Company. Enco fuel oil 
pump sets and heaters can take care of 
all plant requirements. Bulletin 0553 
gives description of Enco’s 10 important 
features. 


Combustion economy 

Read page 6 and circle number 119 

Tue Enos Coat Mininc Company. Meas- 
ure your coal cost in steam produced, not 
dollars per ton, and you will see why 
Enos can save you money. Place a trial 
order and compare. 


Coal for every use 

Read page 87 and circle number 120 
GeneraL Coat Company. A variety of 
anthracites and bituminous coals are of- 
fered by General. Branches in leading 
cities. 


Instruments and controls 


Temperature recording 

Read page 94 and circle number 121 

Tue Exvecrric Avuto-Lire Company, In- 
STRUMENT AND Gauce Division. Model 
1000 gives permanent temperature rec- 
ord. Available in various ranges and 
cycles. Remote reading optional. New 
Catalog. 


Electronic controls 

Read page 21 and circle number 122 
Eaton Manvuracturinc Company, Dywna- 
matic Division. Automatic Speed Control 
or Dynamatic Electronic Controls now 
available with Dynamatic Eddy-Current 
equipment. Send for Dynamatic’s Elec- 
tronic Control bulletin, giving the story 
of modern industrial speed control. 


Sight flow indicetors 
Read page 94 and circle number 123 


Eanst Water Cotumn & Gace Co. Order 
high-pressure gage glasses from Ernst. 
Made in various lengths and diameters. 
Send for catalog. 


Remote reading gages 
Read page 18 and circle number 124 


Jercuson Gace & Vatve Company, Tru- 
scale gages give you full 180 degrees vis- 
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ibility with complete accuracy. Send for 
data on Truscales and boiler water gages. 


Measure your liquids 

Read page 98 and circle number 104 

Tue Liguipometer Corp. For gaging liq- 
uids of all kinds. One hundred percent 
automatic. Underwriters’ Laboratories 
approved. 


Lubrication 


Reduce breakdowns 

Read page 91 and circle number 125 
Manzet Division or Hovuparmie-Hersuey 
Corp. Manzel Force Feed Lubricators 
eliminate breakdowns and hand oiling 
Reduce lubrication costs. For new and 
installed equipment. Write for informa- 
tion. 


Pneumatic maintenance 

Read page 92 and circle number 126 
New York & New Jersey Lusricant 
Company. Grades of Non-Fluid Oil made 
specifically for pneumatic equipment 
Send for Bulletin 550 and free test sam- 
ple. 


Maintenance items 


Efficient piston packing 

Read page 15 and circle number 127 
Darutinc Vatve & Manvuracturinc Co 
Darcova Pumcups are standard piston 
packing for air and hydraulic mechan- 
isms. Bulletin 4502 gives the facts: few- 
er shutdowns, lower costs, and longer life 


Instant concrete patch 

Read page 98 and circle number 128 
Fiexrock Company. Repair broken fac- 
tory floors without downtime. This tough 
concrete patch sets instantly. Mail cou- 
pon for free booklet. 


Save on industrial track 

Read page 95 and circle number 129 

L. B. Foster Co. Use Foster relayers to 
install and maintain rails. Send for Cat- 
alog IP-10 to help you save on rails 


Planned maintenance 

Read page 92 and circle number 130 
Grapnic Systems. Boardmaster Visual 
Control gives graphic picture of your op- 
erations. Systemize your maintenance 
visually. Save time and money—prevent 
errors. Booklet P-10 tells how 


Support 690 pounds for 10 cents 

Read page 77 and circle number 131 
SmootH-On Manvuracturine Co. Smooth- 
On can do it. There are hundreds of uses 
for quick, low cost, emergency repairs 
A free 48-page repair handbook is of- 
fered. Shows repairs in detail. Send to 
Dept. 19. 


Solid steel collars 
Read page 84 and circle number 132 


Stanparp Pressep Street Co., HaLtowens 
Power TRANSMISSION Drviston. Solid 
steel collars that stay put are stocked in 
42 sizes. Held on shaft by Unbrako Set 
Screws, Bulletin 868 describes complete 
stocks and uses 


Materials handling (bulk) 


industrial storage bins 
Read page 95 and circle number 133 
KALAMAZOO TANK AND Sito Company. In- 


dustrial storage silos may be used for any 
flowable material. Vitrified glazed tile 
protects materials from weather, con- 
tamination, fire, and theft. No mainte- 
nance, Bulletin 1153-B shows advantages 
of silo storage 


Mechanical Power transmission 


How to buy V-belts 

Read page 19 and circle number 134 
Raysestos-MANHATTAN, INC., MANHATTAN 
Russer Division. Looking for extra 
strength and extra pulling power’—spec- 
ify R/M Super-Power V-Belts. Get 4 
percent more power capacity. R/M rep- 
resentative can show you how to get 
more use per dollar.” 


Piping, tubing, and hose 


Unequalled for flexible service 

Read page 16 and circle number 135 
Atiantic Mera Hose Co., Inc. Atlantic 
has a flexible metal hose that is job tested 
and certified for every application, Cat- 
alog 500 


Pumping equipment 


Ready return condensation units 

Read page 89 and circle number 136 
Amenican-Marsu Pumps. Easy installa- 
tion—just bolt down, connect lines and 
electricity. That's all, Redi-Return Bul- 
letin 426 available. Write and describe 
your requirements 


A tradition of integrity 

Read page 86 and circle number 137 
Avrora Pump Division, Tue New Yor 
Am Braxe Company. Aurora's integrity 
stands behind its pump recommenda - 
tions. Catalog “M” describes full line 


Nuclear pump leadership 

Read page 100 and circle number 138 
Byron-Jacxson. Every company in the 
United States using nuclear reactors has 
consulted Byron Jackson for pump 
equipment. Write for special paper on 
pumps for nuclear power 


How to buy pumps 

Read page 31 and circle number 139 

De Lavat Stream Tursine Company. A 
knowledge of design and how it affects 
yerformance can insure a good pump 
Write to De Laval for Catalogs LS, and 
“Rotary Pumps.” 


Pumps for top fire protection 

Read page 3 and circle number 140 
Wortnincton Corporation, Verticat 
Tursine Pump Division, Dependability 
is necessary for fire protection, and 
Worthington Vertical Turbine Fire 
Pumps are ready to supply water for 
sprinkler systems instantaneously. Bul 
letin W-450-B42 gives fire protection ds 
tails for you 


Refractories and insulation 


Castables save time and money 

Read page 2 and circle number 141 
Universat Attias Cement Company 
Lumnite castables provide powerplant 
engineers with a fast, easy way to re 
ese or repair linings. Write Lumnit 
ureau for more information 
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Traps, strainers, and separators 


Engineered steam traps 

Read page 28 and circle number 142 
Sraonc, Cartiste & Hammonp Co. Strong 
hydro-flex steam traps offer high effi- 


ciency under all condensate loads. Write 
for new Bulletin SS-40A. 


What's maintenance? 

Read page 40 and circle number 143 
YARNALL~Warinc Company. No need for 
maintenance with Yarway Impulse Steam 
Traps. Want proof? Try it free for nine- 
ty days. Write for free trial or catalog. 


Turbines 


Operators prefer Coppus 

Read page 25 and circle number 144 
Corvus Encineerinc Corporation. Ask 
the man who has operated a Coppus 
steam turbine about its proven perform- 
ance and design. Bulletin 135 tells you 


how to make your turbine dollars go 
farther. 


Valves and regulators 


Gate valve application 
Read page 75 and circle number 145 


vou can GET 4) stock sizes 3/\,” to 3” 


cman es nee rc 
HALLOWELL 
RE RT 


SOLID STEEL 
COLLARS 


from your 
industrial distributor 


All of these precision-machined solid steel! collars are 
size-marked for quick identification, and fitted with 
the famous self-locking UNsrako Socket Set Screw 
for positive positioning on the shaft. Write for Bulletin 
868. STANDARD Pressep Steet Co., Jenkintown 39, Pa. 


HALLOWELL POWER TRANSMISSION DIVISION 


JENKINTOWN 


THe CHAPMAN VALVE MANUFACTURING 
Company. Chapman List-960 Valves can 
handle more types of jobs than any other 
small forged-steel gate valves. Catalog 
10 lists specifications. 


Blowoff safety 

Read page 37 and circle number 146 
Evertastinc Vatve Co, Double boiler 
blowoff safety available with quick- 
operating, shock-resisting Everlastin 
valves. Bulletin describes ranges a 
81Zes, 


Vibration and noise control 


Stop that noise! 
Read page 76 and circle number 147 


Burcess-Manninc Company. Burgess- 
Manning snubbers can correct your noise 
problems from air, steam, and other gas 
discharges. Let our sound engineers rec- 
ommend solution. No obligation. 


Water supply and treatment 


Water treatment prescriptions 
Read page 13 and circle number 148 
W. H. & L. D. Berz. If you have a water 
roblem, let Betz prescribe treatment. A 
tz district engineer will discuss your 


plant water problems without obliga- 
tion. 


“Jet Pump” action 

Read page 99 and circle number 149 
Cocurane Corporation, Here is unbe- 
lievable efficiency in heat transfer. The 
Cochrane C-B System is guaranteed to 
get more heat from steam. Write for Pub- 
lication 605. 


Water troubles? 

Read page 17 and circle number 150 

Dearsorn Cuemicat Company. Complete 

water treatment service by Dearborn 
rovides trouble-free water. Your Dear- 
rn sales engineer will help you. Send 

coupon for bulletins available 


Demineralizer plants 

Read page 76 and circle number 151 
Huncerrorp & Terry, Inc. All sizes and 
capacities of demineralizer plants are 
available, manual or automatic. Fully 
guaranteed. Write for details of this and 
other water conditioning systems. 


improved demineralization 

Read page 69 and circle number 152 
Inritco, Inc. Infileo engineers saved one 
company 14 cents per thousand gallons of 
treated water. Infilco can save money for 
you too, Write for information 


Quality controlled water 

Read page 34 and circle number 153 

L * A Water Sorrener Company. L * A 
engineers are at your disposal to solve 
the requirements of your raw-water sup- 
ply. Bulletin DM-4 gives details. 
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Chrysler licks a headache 


Expansion and contraction of pipelines always 
causes problems. Chrysler Corporation engineers 
had their share in the steam lines at Highland Park 
Plant. But they licked the problem very neatly. 
You can lick your piping problems just as neatly. 
Let the Chrysler example help you. Read about 


the November issue of 


INDUSTRY & POWER 
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@ New plants opening 

Square D Company opened a new 112,000-square-foot 
plant in Cedar Rapids, lowa. The building sits on a 54- 
acre site, and will employ 400 people. Square D will make 
circuit breakers, automation components, and voltage 


testers at the new plant. In addition, the Cedar Rapids 
plant will serve as an assembly facility in the regional 
marketing of switchboards, lighting and power panels, 
and similar equipment.... Anaconda Aluminum Com- 
pany formally opened a $65,000,000 primary aluminum 


plant in Columbia Falls, Montana. Within a year, the new 
facility is expected to produce at the rate of 120,000,000 
pounds per year....Crane Packing Company is building 
on a new li7-acre site in Morton Grove, Illinois. Newest 
facilities are two buildings to house research and labora- 
tory operation....Harbison-Walker Refractories Com- 
pany just opened a new plant at Leslie, Maryland to pro- 
duce silica refractories. The plant is a 100,000-square- 
foot standardized steel structure built by the Luria Engi- 
neering Company 


@ Company lineups continue to change 
Byron Jackson Co. has become the Byron Jackson Di- 
vision of Borg-Warner Corporation. ... A formal contract 
is in preparation for the purchase of C. A. Olsen Manufac- 
turing Company by Westinghouse Electric Corporation 
Olsen is a producer of residential furnaces....H. K 
Porter Company has acquired a 13th division through the 
purchase of Electric Service Engineering Company, Joliet, 
Illinois. Eseco specializes in design and manufacture of 
complex electrical and electronic devices used in heavy 
industry. ... Hewitt-Robins Incorporated plans to acquire 
the business, manufacturing facilities, and assets of the 
W. A. Jones Foundry and Machine Company, Chicago. 
The Jones line of heavy-duty speed reducers, pulleys, 
gears, and other accessories will augment the Hewitt- 
Robins line.... American Crucible Products Company, 
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makers of bronze bearings, has acquired Kemco, Inc 

Lorain, Ohio, producer of submersible pumps for sump 
and industrial application Trion, Inc., has sold its 
rights to the Dill dust-spot tester to the Research Appii 

ance Company. Both firms are in the Pittsburgh area 
The tester is a highly accurate instrument for measuring 
the efficiency of all types of air filters installed in venti 

lating systems. Engineering and construction opera- 
tions of The Fluor Corporation, Los Angeles, are being 
combined into one division in a major organizational 
change. Vice president and general manager for the new 
engineering and construction division at Fluor will be 


M. A. Ellsworth 


@ More new plants on the way 

Jones & Laughlin Steel have purchased a 3l-acre in 
dustrial site in Willimantic, Connecticut for construction 
of a plant to produce cold-finished steel bars 
Cable Corporation will construct a modern 
ing plant in Tampa, Florida where it already 
warehouse and sales office. The initial unit will contain 
50,000 square feet on a 9-acre tract Dravo Corpo 
ration has broken ground for a $400,000 building to house 
applied industrial research activities. The Dravo Research 
Center will occupy a two-acre plot between the back 
channel of the Ohio River and Neville Road, adjacent to 
the company’s main plant in Pittsburgh Tappan Stove 
Company is building a $300,000 addition to its Mansfield, 
Ohio plant Yale & Towne Manufacturing Company 
has purchased a new plant at Addison, Lllinois for it 
Powdered Metal Products Division 


General 
nanulactul 


operates a 


@ Launch study of fan noise 
from air conditioning equipment 


Development of a basic method of sound measurement 
that can be adopted as a standard for industry is the im 
mediate objective of a program now starting by the Re 
search Laboratory of the ASHAE. The program is en 
dorsed by the National Association of Fan Manufacturers 
and the Industrial Unit Heater Association. In addition 
the program will seek to determine attenuation of sound 
in ducts, and regeneration phenomena by turbulence in 
duct fittings and dampers 


@ Safety makes news 

Yale & Towne Manufacturing Company has been pr« 
sented an Award of Merit from the National Safety Coun 
cil for performance during 1954. Yale & Towne achieved 
a far lower accident frequency rate and severity rate than 
normal for kindred industries. Their frequency rate was 
48 percent under similar industry averages, and thei: 
severity rate was 70 percent under average Otis Ele 
vator Company has released figures showing that 2/3 of all 
elevator accidents reported from 1951 through 1953 ap 
plied to cars 20 or more years old. About 45 percent of 
serious and fatal accidents on elevators during the three 
year period studied are directly traceable to lack of ads 





A TRADITION of INTEGRITY! 


—— stands back of EVERY PUMP “by Afarora” 


We recommend type OJ for municipal, in- 
dustrial, institutional etc. water supply — 
for handiing condenser 
circulating water 
liquids, chemicals and 
oils in paper mills, dis- 
titleries and refineries, 

irrigation, etc. 


Write for 
BULLETIN 105-8M 


for 
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BY CORRECTING LOW POWER FACTOR 
RIGHT AT THE SOURCE OF WASTE 


Most inductive electrical 
equipment installed in a 
plant wastes money, 
money that can be saved. 
Some of it goes to supply 
non-productive magne- 
tizing current. More of 
it goes to buy extra wir- 
ing, switches, and trans- 
formers to make up for 
this loss. Still more is 
wasted in reduced output 
through lost load. These 
wasted dollars can be 
saved by installing 
Sprague Power Factor 
Correction Capacitors at 
each piece of lnduains 
electrical equipment. 
W rite for free cost-saving 

uide, “Power Factor 

Jorrection” today. 
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quate and available safety devices....The Bureau of 
Mines disclosed that twice as many men were killed in 
underground electrical accidents during the first seven 
months of this year as in the same period of 1954. The 
Bureau points out that proper precautionary measures 
are not being observed, nor is alertness being observed 
for unguarded trolley wires and exposed wiring at pumps, 
mining machinery, and in surface plants. 


@ Cleaner Air Week coming up 

October 23 to 29 is Cleaner Air Week for 1955. The event 
is sponsored by the Air Pollution Control Association, 
and is intended to remind industry and the general pub- 
lic of the need for keeping air pollution at a minmum. It 
is also intended to point out the progress that has been ac- 
complished in this field in recent years. 


@ Continuous pacpoanes trend 
spurs comeback of dc drives 
Demand for de drives is increasing as the result of the 
trend toward greater mechanization and more automatic 
production in industry. This reversal of the earlier trend 
away from de drives results from the superior control of 
speed offered by the dc motor. General Electric cites fig- 
ures that show that purchases of dc motors in the 1- to 
200-hp range are up 85 percent since World War II, 
though sales of all motors within that power range are up 
but 20 percent. General Electric is coming out with an im- 
proved line of de armored motors using Class H insula- 
tion. This is the first time that this insulation has been 
applied to the coils of dc motors in regular production 


@ Prices go up and prices go down 

General Electric Company has increased by 10 percent 
the price of rewinding and reconditioning all motors up to 
500 horsepower. The boost was made because of increased 
copper and other material costs as well as higher operat- 
ing overhead. On the other hand, the company has been 
able to reduce prices on its complete line of plating recti- 
fiers because of extensive development programs and 
adoption of new manufacturing techniques. Price reduc- 
tions range from 15 to 35 percent. 


@ First power plant to use delayed coke 

Stone & Webster gineering Corporation has been 
commissioned by Virginia Electric and Power Company 
to design and construct the first power plant to use a new 
refinery byproduct — delayed coke —as fuel. The new 
dual-purpose station will have a capacity of 165,000 kw. 
It will cost more than $20,000,000. The fuel known as “de- 
layed coke” will be supplied by the American Oil Com- 
pany. They are building a large refinery on adjacent prop- 
erty, just east of Yorktown,-Virginia. Steam will be sup- 
plied by a 1,200,000-pound-per-hour boiler operating at 
2000 psi at superheater outlet and an initial temperature 
of 1000 F with reheat to 1000 F. The turbogenerator is the 
first preferred standard turbine to be designed by Gener- 
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al Electric Company in this large size. Three fuels 
delayed coke, coal, and refinery gas — will be fired simul- 
taneously. The station will be set up to use 100 percent 
coal or up to 85 percent delayed coke, as required. Solid 
fuels will be pulverized. This will be a functional semi- 
outdoor type power station. A steel structure with corru- 
gated asbestos siding will house the turbine and the firing 
aisle. Boiler will be outdoors 


@ Largest hydraulic turbine 
for California irrigation 

Contract for a 74,500-horsepower, 240-rpm, 1151-foot 
head, 6-jet vertical impulse-type hydraulic turbine has 
been awarded by Tri-Dam Constructors to Allis-Chal- 
mers Manufacturing Company. The turbine will be one of 
the largest of its kind in physical size and capacity in the 
country. The unit will be installed in the Donnells plant 
now being developed on the Middle Fork Stanislaus River 
Completion of the turbine is scheduled for 1956 


@ Kanawah River plant most efficient 

The Kanawah River plant of the American Gas and 
Electric System was the most efficient steam-electric 
generating system in the nation in 1954, according to re- 
cent figures released by the Federal Power Commission 
The station boasted a heat rate of 9113 Btu per kwh net 
generation. Total capacity of the plant is 430,000 kw 


@ Coal flows like water 

Fine coal can be emptied from a bunker almost as fast 
and completely as water runs from a tank using a method 
currently being tested by the Bituminous Coal Research 
Laboratory. Using an aeration method, great promise is 
held for applications to industrial and utility plants using 
small-size coal. In another project, BCR announces plans 
for a second pilot model of a coal-fired automatic steam 
generator. The new generator is being designed to handle 
higher caking coals. An outstanding feature of the unit 
is the control] system, consisting of a simple combination 
of mechanical and electrical switching equipment com- 
prising synchronous timers, cams, and microswitches 
Simplicity is its strong advantage 


@ Generation record broken, 
and will be broken again 

Producion of electric energy by utilities reached an all 
time high of over 503 billion kwh for the year ended June 
30. This is the first time that a year’s output has exceeded 
the half-trillion mark. ... And a General Electric spokes- 
man predicts that in less than ten years power production 
in the United States will amount to 1040 billion kwh. By 
1964, he expects a 250-percent increase over the 1954 rate 
of power generation 


@ Natural gas becoming the 
fastest growing primary fuel 
A recent survey by Worthington Corporation shows 
that consumption of natural gas has increased from 500 
billion cubic feet in 1920 to more than 6000 billion in 1950. 
Upwards of 2 million industrial firms are using gas as a 
major source of energy in their manufacturing operations 
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Westmoreland Coal Company 
Waren e a e 


Stonega Coke and Coal Company 


Goo CODD Gaia 
CONE ENR 


Page Coal and Coke Company 
Crozer Coal and Land Company 


PREMIUM ANTHRACITES 


Products of Jeddo-Highland Coal Company 
Hazle Brook—Raven Run 


Genco Anthracites & Bituminous Coals 


General Coal Company 


123 SOUTH BROAD STREET PHILADELPHIA 9, PA. 
SUBSIDIARY SALES COMPANY —EASTERN COAL & COKE COMPANY 
Cable Address: GENCO 
4 Branches > 
BLUEFIELD, W. VA. BUFFALO CHARLOTTE, W. C. 
CINCINNATI CLEVELAND IRWIN, PA. 

NEW YORK NORFOLK 
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Air deaning equipment 


500-Dust collection manual 

“The Collection and Recovery of In- 
dustrial Dusts,” 32-page Manual 101, dis- 
cusses various types of dust and tech- 
niques used in analysis, lists the factors 
which influence choice of equipment, and 


explains operation. Burtt Encineertnc 
Co., Inc, 


501-Iimproved electrostatic dust control 
“Dust and Fume Control,” 11-page 
Bulletin G406, tells of the improvements 
and refinements that have been made in 
electrostatic precipitation. Also in- 
cluded are background material and il- 
lustrations of the Multiclone mechanical 
dust collector, the CMP unit—a combina- 
tion Multiclone and Cottrell unit, the 
Dualaire dust collector, and the Holo- 


Flite processor. Western Precrierration 
Corp. 


502-Series on dust and fume collectors 
Exhaust fans for dust collecting and air 
handling are described in Catalog 1002-6. 
Includes complete performance tables 
and test curves. Plans and elevations of 
typical installations are shown. Separate 
additional bulletins contain descriptions, 
dimensions, capacities of Norblo bag type, 
hydraulic type, and centrifugal dust col- 
lectors. Tue Norruern Biower Co. 


503-Using dust collectors 

Dust collectors, including cyclone, wet 
or dry dynamic, and cloth screen arrester 
types are the subject of a 32-page bulle- 
tin. Uses of air conditioning, ventilating, 
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conveying, drying, and cooling units are 
presented. Kimx & Brum Mpc. Co. 


Boilers and boiler accessories 
504-Complete soot blower data 

Bulletin 1137 gives complete informa- 
tion on the Model G9B blower which em- 
ploys a fixed position rotating element to 
clean a large number of tubes by sweep- 
ing through a predetermined arc. The 
bulletin suggests various uses. D1iamonp 
Power Sprectacty Corp. 


505-Boiler setting and baffle data 

More than 30 boiler-setting plans are 
shown, with an analysis of how each ar- 
rangement of tubes is baffled to meet the 
specific boiler design, in 20-page Bulletin 
BW-54. Tue Enciveer Co. 


506-Answers to hot water problems 

Answers to your hot water problems 
are given in Booklet “Methods and 
Means.” Operation and advantages of the 
instantaneous water heater as compared 
to the indirect method heater are dis- 
cussed and illustrated. Pick Mawnvurac- 
Turtnc Co. 


507-Package boiler improvements 

Seven-page Bulletin AXY-1 gives full 
operating details and describes changes 
that have been made in the Amesteam 
generator, which is factory assembled, for 
15 through 200 psi pressures. Ames Iron 
Works, Inc. 


508-Do your own boiler survey 

Here’s how to get a boiler survey form 
without obligation. Write for this bulle- 
tin covering the new CB self-contained 
boiler. Illustrations of installations, cut- 
away views of the boiler, and articles on 
how the units have proved themselves in 
specific applications are included, Four 
pages. Crieaver-Brooxs Co. 


509-Blowdown control chart 

Determination of the rate of boiler 
blowdown and selection of a correctly 
sized heat exchanger are made possible 
with use of simplified Chart JPC. Also 
given are recommendations for selection 
of blowdown equipment in accordance 
with normal operating conditions of boiler 
installations. Henszey Co. 


510-Versatile water-tube generator 
Packaged water-tube steam generators, 

Type MH, furnished for oil or gas firing 

or both, with automatic, semi-automatic, 


or manual combustion controls, are cov- 
ered in detail in 16-page Bulletin MH3- 
54. Union Iron Works. 


511-How fo survey your steam needs 

Formulas behind all package steam 
generators and illustrations of how a 
package steam generator installation can 
raise steam capacity without extensive 
structural changes are presented in 
Booklet “Sales Steam—2-1.” An example 
shows how to make a professional sur- 
vey of your own steam requirements 
Complete records and two installation 
case histories are included. Twelve pages 
Cyc iornerm Division, Nationat-US. Ra- 
DIATOR CORPORATION. 


512-Steam cost calculator 

Made of heavy board, this Steam Cost 
Calculator will enable you to read di- 
rectly cost of steam per hp for installa- 
tions using oil, coal, or gas. It also gives 
a direct reading of efficiency of the sys- 
tem. Harman Dutton Co 


513-Handbook on startup 

Handbook covers washing out new 
boiler, putting it in operation, handling 
in service, firing methods, and shutdown. 
Includes big section of everyday engi- 
neering data. Forty-eight pages. Trrus- 
viLLe Iron Works Co. 


Building construction, materials 


514-Glass blocks seve all ways 

“How to Modernize Old Windows with 
PC Glass Blocks,” seven-page Bulletin 
GB-104 points out that glass blocks have 
greater insulating value than sash win- 
dows, provide better daylighting, and are 
easier to clean and maintain. Drawings 
show how blocks will fit any existing 
window opening. Prrrssurcnh Corninc 
Corp. 


515-Roof drains and installation 
Prepared to aid in specification and in- 
stallation of roof drains, 47-page “Zurn 
Roof Drain Manual” 54-1 includes engi- 
neering drawings showing types of drains 
to use for specific application. How to 
install drains in standard open deck 
parking areas and outdoor recreation ter- 
races is also shown. J. A. Zurn Mrs. Co. 


Compressed air supply 
516-Air switches divert pressure 
A broad line of pneumatic switches is 


available for surface or flush mounting. 
A gradual switch that slowly increases 
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delivery pressure is also described in 
Bulletin 357. Two pages. THe Powers 
RecuLator Co. 


517-Are you wasting air? 

“A Better Air Power System,” Folder 
213A points out that power losses in com- 
pressed air lines are frequently as high 
as 30 to 50 percent. It describes just how 
to go about finding out if more air is be- 
ing wasted than the repair and renova- 
tion of the distribution system would 
cost. Six pages. Incersot.-~Ranp Co 


Corrosion control 

518-Handy protective coating chart 
Tables of properties, application tech- 

niques, and industrial uses are offered in 

Catalog 2-55-3M. Twelve pages. Amer- 

COAT CORPORATION 


519-Meet the film-forming amines 

“Film Forming Corrosion Inhibitors 
Also Aid Heat Transfer,” four-page 
Technical Paper No. 129, contains refer- 
ences to protection afforded by filming 
amines and attendant reduction in main- 
tenance costs secured through protection 
against corrosion. W. H. & L. D. Berz 


520-Newest paints described 

“Subox and Subalox Anti-Corrosive 
Paint—30th Anniversary,” replaces the 
25th anniversary issue you have in your 


files. It covers these paints as previously 
made and includes the newer varieties 
Case histories show successful use of 
Subox paints on various types of indus- 
trial equipment. Susox, Inc 


Drafting methods, equipment 
521-Simplify your drafting practices 
Sample drawings of engineered parts 
and assemblies illustrate the eleven rules 
(from the use of word descriptions for 
simple parts to making freehand draw- 
ings wherever possible) for simplifying 
drafting practices. These simplified meth- 
ods have shown that it is possible to cut 
the total number of hours required to 
complete a given volume of work by 40 
to 50 percent. Thirty-six pages. Amer- 
ICAN MAcHINE AND Founpry Company 


Electrical distribution 
522-Current-limiting fuse charts 

Hi-Cap fuses for the protection of loads 
above 600 amperes are described in six- 
page Bulletin HCS. Two handy charts 
are included: Current Limiting Effect 
and Opening Time Curves. Use of these 
fuses in conjunction with Fusetron fuses 
is thoroughly explained. Bussmann Man- 
UFACTURING Co 


523-Dry transformer developments 
“Latest Developments in Dry-Type 
Transformers,” seven-page Catalog 153- 


A, presents tle advantages of air-cooled 
units designed and constructed primarily 
for inside installations. Sorce: Exvecrar 
Co 


524-Correct that low power factor 

Booklet 50B, 27 pages, the 
Unit-Cell Box Type Capacitors which of 
fer easy-to-install, economical means of 
correcting low power factor for large or 
small power Spracur Exec 
tric Co 


describes 


consumers 


525-Outdoor service equipment guide 

Designed to make easier the selection 
of outdoor equipment, 12-page 
Bulletin 2016 combines descriptive data 
on all available standard equipment 
service entrance, receptacle type, dual 
control, three-phase units. A useful guide 
for all electrical HEINEMANN 
Exvectric Co 


service 


engineers 


526-How to choose circuit breakers 

All essential information on the sele« 
tion and application of molded case and 
large air circuit breakers is presented in 
this Speedfax catalog. Application se« 
tions make extensive use 
tables to explain 
breakers for motor duct 
conductors, and secondary 
applications. Also included are the latest 
prices, dimensions, and ordering instruc 
tions—arranged and indexed to 


of charts and 
selection of circuit 
circuits, bus 


transformer 


reduce 





| 


EASY TO INSTALL... 


Just bolt unit down . . 


You'll find these 


AMERICAN-MARSH 


Redi-Return Condensation Units 


i 
EASY TO INSPECT | 


. Connect return line and pump outlet and 
make electrical connections. That's all! You save time and money. 
Impellers are easily inspected by removing a few nuts... you don't 
need to disconnect any piping! Redi-Return Units eliminate suction 
troubles too—there’s no piping between receiver and pum 


inlet. 


Impeller operates quietly, —, submerged in condensate 


even at temperatures to 210° F. 


You can get American-Marsh Centrifugal Units with single or 
twin pumps... capacities from 1,000 to 100,000 square feet direct 
cast iron radiation . . . discharge pressures to 100 Ibs. sq. in. 
Easy-to-install, easy-to-inspect and trouble-free, they win real cus- 
tomer satisfaction. Call your American-Marsh Representative— 
he'll gladly review your problem without obligation. 


Write for Redi-Return Bulletin 426. 


AMERICAN -MARSH PUMPS 


BATTLE CREEK 


in Canada: 
American-Marsh Pumps (Ceneda) Led., Stratford, Ont. 


Circle 136 on READ-N-CIRCLE card for more dato 
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Single-type Vertical Unit. Twin types 
also available. Choice of 1750 or 
3500 RPM. 


Redi-Return Twin Horizontal Unit— 
Single Units also available. 


re 
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NATIONAL AIROIL 
OF THE STEAM AND 


MECHANICAL TYPES 
NOW COMBINED INTO 


Dual Stage 
BURNERS 


Now, at last, the inherent advantages 
of both systems of fuel oil atomization 
are profitably yours . . . within the 
one, new NATIONAL AIROIL Dual 
Stage Burner. 


43 years of combustion equipment 
design and manufacture are in back 
of the Dual Stage Oil Burner . . . and, 
it has been thoroughly tested and 
proved in the field for firing: Petrole- 
um Processing Heaters; Rotary Kilns; 
H.R.T., Seotch Marine and Water Tube 
Boilers; ete. 


Available in three sizes, the 
NATIONAL AIROIL Dual Stage 
Burner fires all grades of fuel oil from 
No, 2 to No. 6, with a ready capacity 
of 80 to 300 g.p.h. Further, for a per- 
fect flame pattern, we would recom- 
mend using with the Dual Stage Burn- 
er either the NATIONAL AIROIL 
Universal Register for forced draft or, 
the NATIONAL AIROIL Tandem 
Unit for natural or induced draft 
furnaces, 


Get detailed deseription, illustration, 
and specifications in NATIONAL 
AIROIL Bulletin 25, 


Oo } pyasmns and GAS Syasiens for indus- 
trial power 
STEAM ATOMIZING OIL BURNER 
SLUDGE BURNERS. Steam A 
MOTOR-DRIVEN ROTARY OlL BURNERS 
MECHANICAL PRESSURE ATOMIZING OIL 
BURNERS 
wr prnes. combining Steam and Me- 
ol Atomiration 
Lowes Ain PRESSURE O'L BURNERS 
— Lond OIL BURNERS, for small proe- 
PY y A. es and heating plonts 


RNER RS 
COMBINATION GAS & O!L BURNERS 
FU ING ond HEATING UNITS 
boors 


hatablished 
oi? 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1991 &. Sedgley Ave., Philedeiphie 34, Pa. 
5. W. Division: 2512 Se. Bivd., Houston 6, Texas 
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90 





free bulletins 





reference time and eliminate errors. Six- 
ty pages. I-T-E Cimcurr Breaker Com- 
PANY. 


Electrical utilization 


527-Heat with electricity 

Industrial electric heating applications 
and methods are described in 32-page 
Booklet, “101 Ways to Apply Electric 
Heat.” Illustrated case histories show ex- 
perience-tested ways to apply metal- 
sheathed Chromalox electric heating units 
in industrial jobs. Eowim L. Wrecanp Co. 


528-Automation through speed control 

Colored cross-sections and diaphanous 
views show how pneumatic control has 
been designed into U. S. Varidrive mo- 
tors to increase and improve production 
output. Bulletin 1882 shows typical auto- 
matic control applications, Eight pages. 
U. S. Exvecrrican Morors, Inc 


529-Complete motor buying dota 
Complete buying information on stand- 
ard ac fractional and integral horse- 
power motors is presented in Bulletin 
GEC-1026. A special section on selection 
of integral horsepower motors covers 
lead requirements, enclosures, starting 
current limitations, speeds, motor types, 
and selection of fuses and circuit break- 
ers. Information on all motors includes 
descriptions, and specifications. Twenty- 
eight pages. Generar Evectric Company. 


Fuels and firing equipment 


530-Handling heavy fuel oils 

“The Heating and Handling of Residual 
Fuel Oils,” eight-page Bulletin 1601, cov- 
ers heavy fuel oils for use in burners of 
boilers, furnaces, and processing equip- 
ment of industrial and commercial plants 
and buildings. Use of Preferred Ribbon 
Heat for heating piping lines is explain- 
ed, Prererreo Uticirmes Mrc. Corp 


531-Underfeed stokers explained 

The latest refinements in single retort 
underfeed stokers are discussed in 12- 
page Catalog SB53. Both the fluid ram 
and gear drive units are described in de- 
tail by means of text, elevation drawings, 
and cutaway views. Erm Crry Iron 
Works 


532-Modern ways of burning coal 
“Burning Bituminous Coal the Modern 
Way,” contains 24 pages of case histories 
from industries of all sizes and types. 
Engineering survey results for equipment 


. starts on page 88 


include annual fuel consumption and op- 
erating costs. Brruminous Coat Instrrure. 


533-Controls for gas firing 

A factual and photographic roundup of 
how this company’s Automatic Combus- 
tion Control systems are being used with 
various types of gas-fired boilers is pre- 
sented in 14-page Bulletin MSA-116 
This booklet gives basic information 
about the right kind of combustion con- 
trol practices for gas-fired generators 
Hacan Corp. 


534-industrial heating handbook 

New handbook provides plant engi- 
neers with basic concepts of industrial 
heat processing and heat control. Pruned 
of technical language, the handbook goes 
from a discussion of heat-to-fuel cost 
comparisons to design elements. Com- 
mon formulas used in calculating heat 
and oven requirements are included. 
Bulletin 555 is a refresher course in 
process heating. Twenty-pages. MIcHIGAN 
Oven Company 


Heat exchangers 
535-Blowoff heat is free heat 

Recover practically all of the heat of 
the blowoff water in a continuous blow- 
off system. Bullet'n 5700 uses diagrams 
and text to explain how this steam may 
be used to heat feedwater in an open or 
deaerating heater and how it may be 
condensed in a closed heater or flash 
condenser to heat feedwater beyond the 
deaerating heater. Cocurane Corp 


536-Heat exchanger operation 

Air-flow diagram in two-page Data 
Sheet 124 graphically shows operation of 
the Aero Heat Exchanger for water, oil, 
or compressed air cooling. How the unit 
saves cooling water, piping, pumping, and 
equipment costs is explained. NIAGARA 
Brower Co 


instruments and controls 


537-Temperature and pressure control 

Through years of experience in instru- 
ment design and manufacture, this com- 
pany has developed a specialized line of 
equipment for the recording and indicat- 
ing of temperature and pressure. Seven- 
page Bulletin G-158-A shows typical ex- 
amples, THe Exvecrric Auto-Lire Co., In- 
STRUMENT AND Gauce Drv 


538-Multiuse temperature regulators 
Installation drawings point out how the 

Spence Type ET150 regulator can be 

used with an instantaneous water heat- 
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er, a storage water heater, and a forced 
warm air heating system. Temperature 
control by means of temperature regula- 
tors that combine both a pressure and 
thermal element is discussed in Bulletin 


1008. Four pages. Spence ENGINEERING 
Co., Inc 


539-Automation dictionary 

This “Automation Dictionary” covers 
some 87 words and phrases in the ex- 
panding vocabulary of automation. These 
are not standard engineering definitions 
but new engineering terms defined for 
the understanding of the average engi- 
neer. Minneapouis-Hongeyweit Recuia- 
Tor Co., Inpustriat Drv 


l . k ting 
540-Fiuorescent !amp handbook 
“Fluorescent Lamps and Auxiliary 
Equipments,” eight-page Technical Bulle- 
tin LS-101, gives complete data on the 
Circline, general line, Slimline, and rapid 
start lamps. Wiring diagrams, equipment 
for each type of lamp, and equipment for 
suppression of radio interference are in- 
cluded. Application Engineering Dept.. 
Lamp Div., Generar Exvecrric Co 


Lubrication 
541-Do's and don'ts for bearings 

A helpful list of “do’s” and “don'ts” to 
prolong bearing life appears in Bulletin 
506. Also included is information on the 
storage and handling of lubricants. Four 
pages. New York anp New Jersey Lv- 
BRICANT Co 


542-Oll seal manual 

Quick reference manual covers selec- 
tion, application, and installation of clip- 
per oil seals. Descriptions cover the lat- 
est seal designs, including extruded and 
molded oil slingers and end face seals. 
Essential data is in tabular form. Twenty- 
eight pages. Jouns-MANvVILLE 
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For free copies of these hand- 
books, bulletins, and catalogs just 
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Maintenance items 
543-Effective tube cleaning 

Bulletin 44 introduces a new geared 
tube cleaner for removing scale in heat 
exchanger and condenser tubes of % to 
2% inch ID. The unit is particularly ef- 
fective where conditions require low 
speed and great power. Aretoot Mre. Co 


544-Boiler cleaning 

Four fact-filled pamphlets explain how 
this company’s products will help you 
solve algae problems, increase boiler effi- 
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MANZEL 


FORCE FEED LUBRICATORS 
COST LESS... 
than doing without them! 


Pressure Application — Exact Amounts — Accurately Timed 


*® Manzel Force Feed Lubricators quickly 
save their cost by preventing breakdowns due 
to faulty or forgotten lubrication — by reduec- 
ing the quantity of lubricants used — and by 
eliminating the labor of hand oiling. They 
keep vital parts properly lubricated for un- 
interrupted production efficiency round the 
clock. 

You can have Manzel Force Feed Lubricators 
installed on present equipment or engineered 


into new machinery. Write for information. 


Professionally qualified engineering 
representatives throughout the country. 


DIVISION OF 
ant HOUDAILLE-HERSHEY CORP. 


320 BABCOCK ST., BUFFALO 10, N.Y 
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NON-FLUID OIL 





Reasons: 


time. 


Springfield, Mass. @ Detroit, Mich 





CUTS PNEUMATIC TOOL MAINTENANCE COSTS! 


New “NR” grades of NON-FLUID OIL, made specifically for 
Pneumatic equipment and used and approved by most leading manu- 
facturers of air tools — reduces over-all maintenance costs up to 50%. 


1. Provides rust-proofing even during indefinite down- 


2. Eliminates gumming and sticking of moving parts, in- 
cluding fibre blades of rotary tools. 


. Higher lubricity with anti-wear agent reduces friction 
and increases speeds up to 30%. 


4. Higher tool speeds mean more production. 
5. Winter grade available with pour point of -30°P. 


To test is to prove. Send now for Bulletin 550 and free testing sample 
of “NR” grade NON-FLUID OIL. 


NEW YORK & NEW JERSEY LUBRICANT COMPANY 


292 Madison Ave., New York 17, WN. Y. . 


WAREHOUSES: Birmingham, Ala . 
Charlotte. N.C. @ Greensboro, N.C. @ Greenville, $C. @ Chicago, Il! 
@ St. Louls, Mo 
Also represented in other principal cities 


Works: Newark, WN. J. 


Atlanta, Ga = Ceolumble, Go 


@ Providence ®. | 








NON FLUID Oil is not the 


is @ specific 


s of lubricants, but 


anufacture 
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You Get Things Done With 


Boardmaster Visual Control 


ot k ba 
eacank av 
™ eeeeeeecu &* 

Teie tee cone neann: cane me 


PY - takes aitged 


Gives Graphic Picture of Your Op- 
erations—Spotlighted by Color 
Facts at a glance—Saves Time, Saves 
Money, Prevents Errors 

Simple to operate—Type or Write on 
Cards, Snap in Grooves 

ideal for Production, Traffic, Inven- 
tory, Scheduling, Sales, Etc. 

Made of Metal, Compact and Attrac- 
tive. Over 60,000 in Use 


Complete price 449% including cards 

FREE 24-PAGE BOOKLET NO. P-10 
Without Obligation 

Write for Your Copy Today 


GRAPHIC SYSTEMS 
55 West 42nd Street © New York 36, N.Y. 
Circle 130 on READ-N-CIRCLE card 
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ciency with use of the Ever Clean boiler 
process, Remove rust, and prevent cor- 
rosion. Nortu American Mocut Propucrs 


545-Get up to date on welding 

Things you should know about West- 
Ing-Arc, newest of all MIG welding 
processes told in Bulletin B-6525. 
Physical properties of the welds, cost, 
and what this process can do for you are 
discussed. Eight pages. Westincnovse 
Exectric Corp 


are 


546-Repair leaks with cement 

Text and illustration in this 48-page 
handbook present repair methods for 
leaks in pipes, boilers, radiators, con- 
crete, cinderblocks, and sheet and plate 
metal. Directory describes 12 repair ce- 
ments and jobs they will do. Smoorn-On 
Mrc. Co, 


Materials handling (bulk) 
547-Storage capacity tables 

Concrete stave storage bins are dis- 
cussed in this technical brochure. It con- 
tains tables of cubic foot weights of flow- 
able materials, capacities, description of 


wall construction, test data, and other 
relevant engineering data. Book is illus- 
trated with many photographs and line 
drawings. Twenty-nine pages. THe Nerr & 
Fry Co. 


548-Belt conveyor design data 

Engineering data required to design a 
belt conveyor for any application are 
presented in 86-page Catalog 852. The 
booklet, published to serve as a hand- 
book on conveyor design, states that 
many conveyor problems can be answered 
by using a standardized unit. Tue Jerrrey 
Mrs. Co. 


549-Story of tile storage bins 

“Vitrified Glazed Tile Industrial Stor- 
age Bins,” four-page Bulletin 1153-B, 
tells you how this type of bin can keep 
materials clean, dry, and ready for use 
Drawings show how the tiles are con- 
structed and the simplicity of erecting si- 
los made of these tiles. KaLamazoo Tank 
AND Sito Co 


. * 

Mechanical power transmission 
550-Fiuid drive selection guide 

New fluid drive for general purpose 
industrial adjustable speed applications 
is discussed in Bulletin 9419-9519. Ad- 
vantages and applications are described, 
emphasizing such factors as speed con- 
trol, power savings, no-load starting, 
torque limitation, acceleration control, 
shock absorption, and simplified instal- 
lation. Tables indicate the proper fluid 
drive to use with drive motors rated from 
75 to 800 hp. Eight pages. AMERICAN 
BLower CORPORATION 


§51-Adjustable speed principles 

Principle of operation and use of Dy- 
namatic Eddy-Current adjustable speed 
equipment is described in 16-page Bulle- 
tin GB-2. Typical torque and load curves 
are also given. Dynamatic Drv., Eaton 
Mrc. Corp 


552-Need a speed changer? 

Operating advantages of “Vari-Pitch” 
speed changers are described in Bulletin 
20B6013D. Available in twelve sizes from 
1 to 75 hp with output speeds ranging up 
to 2900 rpm. Speed changers operate in 
either vertical or horizontal position 
Suitable for reversing service with addi- 
tion of a simple, low-cost tension stabi- 
lizer. Includes comprehensive arrange- 
ment diagrams, selection and speed range 
tables. Atitis-CHALMeRS MANUFACTURING 
Company. 


553-Poly-V belt drive characteristics 

Design characteristics of the Poly-V 
drive, a single, endless belt with molded 
lengthwise ribs, are explained in eight- 
page Folder 6638. Line drawings and text 
compare the Poly-V with conventional 
drives and point out advantages. Man- 
HATTAN-Russer Driv., Raysestos-Man- 
HATTAN. 
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554-V-Belt rating manual 
“Multi-V-Drives”—this 100-page master 
engineering manual presents a scientific 
and simplified method for rating V-Belts. 
In addition to accepted theories on V- 
drive engineering, factors such as small 
diameter sheaves, centrifugal force, aver- 
age hours per day operation, and other 
conditions affecting belt lines have been 
considered. Wortuincton Corp 


555-New gear manual is o must 

Illustrations, diagrams, definitions, ta- 
bles, charts, and explanations regarding 
all types of gears are offered in Manual 
G655. For the first time, a simplified 
method of calculating horsepower ratings 
of all types of gearing is presented, This 
free manual is a must for all plant en- 
gineers. Seventy-six pages. PHILADELPHIA 
Gear Works 


. . * 
Piping, tubing, and hose 
556-Stainiess steel piping data 

Engineers and designers concerned 
with problems involving stainless piping 
will find valuable data in six-page Bulle- 
tin TB-356. It outlines methods of bend- 
ing and joining stainless pipe and dis- 
cusses the problems of light wall versus 
heavy wall pipe with tables of dimen- 
sions and weights of various stainless 
pipe size schedules. Tue Bascock & Wi- 
cox Co 
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For free copies of these hand- 
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557-Imsulate underground piping 
Efficient, permanent, and economical 
insulation of underground piping is dis- 
cussed in Bulletin 37-D-2. Includes 
table of thermal expansion of pipe, and 
table of heat losses and efficiencies for 
underground piping. Eight pages. 
Z-Crete Division, Zono.irre Company, 


558-Data on pipe fabrications 

Specifications for all sizes of pipe from 
\% to 24 inch in diameter are presented in 
16-page Catalog 575C. Tables give data 
and descriptions of standard, extra 
strong, and double extra heavy pipe, 
spiralweld pipe, large OD pipe, line pipe, 
electricweld tubing, welding fittings and 
flanges, oil well casing, and water well 
casing. Facilities for fabricating pipe for 
structural uses also are discussed. L. B 
Foster Co 


Pumping equipment 


559-Sewage and sump pump selection 
Comprehensive, eight-page Bulletin 
325-A32 is for engineers, architects, and 
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exhibits like this ...at the 


CHICAGO EXPOSITION 


OF POWER & 


MECHANICAL ENGINEERING 


WHERE? e « ¢ On'y minutes away from the ASME Meetings, at Chicago's 


COLISEUM .. . one floor with information-packed 
exhibits — a minimum of walking to get a maximum of 
facts, helpful tips —.a complete picture of Power and 
Mechanical Engineering TODAY! 


November 14-18, 1955 


This special show is in conjunction with the 75th 
ANNIVERSARY MEETING OF THE ASME. The 
significant theme of these sessions is “THE ENGINEER 
AND THE WORLD OF COMMERCE AND INDUSTRY.” 
Subjects of vital importance to your field of interest 

will be covered. At the EXPOSITION, you'll see the 
newest, most advanced power equipment... 
manufacturers’ exhibits that will show hundreds of new 
techniques to improve productivity and economy, 


and to utilize all types of power more effectively. 


Pian now to attend the 


CHICAGO EXPOSITION OF POWER & MECHANICAL ENGINEERING 


Under the auspices of the ASME, and in conjunction 


with its 75TH ANNIVERSARY Meeting 


For advance registration, write The Management 


INTERNATIONAL EXPOSITION COMPANY 


480 Lexington Avenue New York 17, N.Y 
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RECORDING... 


Newly designed, Model’ 1000” 
Auto-Lite Recorder gives per- 
manent proof of temperature 
behavior. @ 6” clear reading 
chart; various standard ranges 
from minus 40°F .to plus 550°F. 
© 3 standard types; choice of 
24-hr. or 7-day cycle. @ Elec- 
tric or mechanical chart drive. 
@ With capillary tubing for 
remote reading. Priced from 
$49.50. 

Send for new catalog describ- 
ing many styles of Auto-Lite 
temperature Recorders and In- 
dicators. 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 
TOLEDO 1, OHIO 
NEW YORK * CHICAGO * SARNIA, ONTARIO 


TT TITI Ta 
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ERNST 


SIGHT FLOW INDICATORS 
“See What Goes On Inside” 


“ 


1G. 29 
jylinder with 
Impeller 


For insertion into pipe 
FOR EVERY APPLICATION 


; BRONZE, IRON, STEEL, 


STAINLESS STEEL 
FIG, 17-28 


Cylinder g 


56 


Flanged 
FIG. £-57 Fis. ava 
Double Visibility 
Window Welding 
Neck or 


ome 


FIG, £-811 FIG. E-1810 
Flapper Rotating Wheel Type 


All sizes up to o” Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 
LIVINGSTON, WN. J. 
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contractors who specify sewage and sump 
pumps, It describes in detail three types 
of pumps: The NKS Vertical Wet Pit 
Single or Duplex; the NKV Vertical Dry 
Pit; and the NKH Horizontal. American- 
Marsn Pumps, Inc 


560-How to figure pump heads 

How to determine total head against 
which pump must operate is only one of 
the valuable sections in 12-page Bulletin 
353-1000 on the Bilton pump, a general 
purpose pump suitable for medium and 
low head service. Byron Jackson Co 


561-Centrifugal pump data 

Complete information on horizontally 
split case double balanced suction pumps 
is given in Bulletin 519-A. Dimensional 
drawings and Engineering data are in- 
cluded to simplify selection. Four pages 
Wetnman Pump Mrc. Co 


562-Automatic sump pump data 
Complete engineering data on a line of 

sump pumps that covers every applica- 

tion is presented in Bulletin 5530. Sub- 





mersible sump pumps, vertical pumps, 
and hydraulic operated drainers are dis- 
cussed, Four pages. Pensertuy InJector 
Company 


563-Bronze pumps resist corrosion 
Improved design of single-stage, sin- 
gle-suction centrifugal pumps offers 
wide performance range with efficiencies 
up to 85 percent. Pumps are of all alu- 
minum-bronze construction with easy 
accessibility of all parts. Table of com- 
parative corrosion rates is contained in 
this Bulletin P-3a. The close-coupled 
pumps are built for use with NEMA 
standard space-type motors with extend- 
ed shaft. Four pages. Ampco Meta, Inc. 


Refractories and insulation 
564-Refractory concrete manual 

“Refractory Concrete Manual,” 16 
pages, covers basic information on rec- 
ommended practice for mixing and plac- 
ing refractory concrete. Lumnite Div., 
Universat AtLas Cement Co 


565-How fo select refractory 

“Boiler Refractories,” 20-page Bulletin 
R-36, has been designed to provide op- 
erators of stationary and marine boilers 
with an authoritative guide for selecting 
the most efficient and economical refrac- 
ories for their boilers. Bascock & Wi- 
cox Co., Rerractories Div 


* * 

Refrigeration 
566-Specifying refrigerant receivers 

“Liquid Receivers for Ammonia and 
Freon,” four-page Bulletin LR-1, gives all 
the information necessary for specifying 
these units and includes elevation draw- 
ings to show typical installations. Henry 
Voct Macuine Co 


Traps, strainers, and separators 
567-Steam traps and specialties 

Catalog 68G, 31 pages, describes and il- 
lustrates steam traps, strainers, regulat- 
ing and reducing valves, separators, and 
vacuum and lifting traps. Srronc, Car- 
LisLeE & Hammonp ComMPaANy 


568-Avoid clogging steam equipment 

You can prevent rust, scale, and dirt 
from clogging steam equipment with use 
of Yarway fine-screen strainers, accord- 
ing to six-page Bulletin S-204. Tables 
give prices, rates, dimensions, and woven 
screen data, YARNALL~Warinc Co 


Turbines 
569-Design of multistage turbines 
Smaller framed, multistage turbines 
are featured in six-page bulletin. Over- 
speed governor, governor valves, blades, 
diaphragms, and many other design fea- 
tures are also discussed. Terry SrTeam 
Tursine Co 
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570-How steam turbines work 

For a clear picture of how single-stage 
steam turbines operate, you will want 
Bulletin 1954C. Information on avail- 
ability of various frames for single-stage 
applications, details on variable speed 
governors, and other features are in- 
cluded. Eight pages. Worruincton Corp 


571-Speed control fundamentals 
“Fundamentals of Turbine Speed Con- 
trol,” 32-page Brochure H-21, is an edu- 
cational pie¢e intended to clarify the op- 
eration of common types of automatic 
speed control for steam turbines. Simpli- 
fied diagrams illustrate operating princi- 
ples of actual control systems. E..iorr Co. 


Valves and regulators 
572-Data for full line of vaives 
Complete lines of valves for industrial 
use that meet a wide range of pressure, 
temperature and corrosion conditions are 
offered in Catalog No. 654. Specifications 
and engineering data are included. Sixty- 
six pages. Repustic Manuracturinc Co. 


573-Steam-jacketed valves illustrated 

“Viscous Materials,” four-page Folder 
E-200, will be of special interest to engi- 
neers of plants in which viscous materials 
are handled. Illustrations of steam-jack- 
eted valves include a large cross section 
and an exploded view. Evertastinc VALvE 
ComMPANY 


574-Control valve reference book 

Three basic types of single seated dia- 
phragm control valves are discussed in 
15-page Bulletin 5304. Cut-away views 
and charts with complete specification 
data make this a good reference book 
Leste Co 


Vibration and noise control 
575-Silence with snubbers 

Explosion resistant snubbers, known as 
the BEC, BES, and BEO lines, for com- 
mercial, standard, and optimum silencing 
respectively, are described in eight-page 
Bulletin 252. Each type is shown in an 
elevation drawing accompanied by pho- 
tos of typical installations in industry 
Burcess-Manninc Co 





FREE COPIES 


For free copies of these hand- 
books, bulletins, and catalogs just 
circle the key numbers on the 


READ-N-CIRCLE cord on page 81. 





Waste disposal 
576-Waste problems solved 

How this company has solved waste 
treatment problems for such industries 
as electro-plating, refinery, gas, and met- 
al finishing is treated in detail in six- 
page Booklet 70-B. Inritco, Inc 
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VITRIFIED 
GLAZED TILE 


INDUSTRIAL 
STORAGE 
BINS 


Investigate for your 
use. Get Bulletin 
1153-8, tedey. 


INDUSTRIAL STORAGE BIN DIVISION 


1041 Harrison Street 


Kalamazoo, Michigan 


Circle 133 on READ-N-CIRCLE cord for more data 


Water supply and treatment 
577-All phases of purification 

“Boiler Feedwater Treatment,” 19-page 
Bulletin BFT-1, covers Inversand zeolite 
softeners, color process chemical soften- 
ers, and demineralizing units, including 
silica removal by ion exchange. Hun 
cerrorp & Terry, In¢ 


578-Demineralization principles 
“Demineralization Including Silica Re 

moval by Ion Exchange,” 28-page Book 
let 3803, describes applications, principles 
of operation, and gives recommendations 
for demineralizing and 
apparatus and synthetic resins. THe Per 
mutTit Co 


silica removal 


579-How to supply your own water 

Methods of abstracting water from the 
ground or by infiltration through per 
meable beds of rivers or other bodies of 
water are discussed in 20-page bulletin 
Performance charts for this company’s 
collector are supplemented with cross 
sectional drawings and cutaways. Ran 
wey Metuop Water Suprwies, Inc 


580-Water equipment policies 

Best policies to follow in keeping wa 
ter-using equipment clean are discussed 
in Bulletin 254. Trouble spots that can 
cause failures and enforced shutdowns in 
water-using 
with 
pages 


apparatus are mentioned 
solutions to the problems. Six 


Hatt LaAsoratorties, Ine 








Save on Your 


INDUSTRIAL 


FOSTER 


QUALITY 


RELAYING 
RAILS 


Lower installation and maintenanc« 
costs—handle more cars better, Foster 
nationwide warchouses also stock 
every New Rail Section 12% through 
175%, Switch Material and Accessories 
to meet your spec if job requirements 


SEND FOR CATALOOS IP.-10 
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reprints available 





. from industry & power 


Reprints of Special Reports and 





@ Reclaim Your Waste Heat 


feature articles that have appeared 
in Inpustry & Power can be ordered 
from Reader Service Department, 
Inpustry & Power, Commercial Bank 
Building, St. Joseph, Michigan. 


Feature article reprints 


Reprints of the following articles 


are available on single copy orders 
free of charge: 


A Better Water At Lower Cost 


Automatic Control for Variable 
Speed Transmissions 


Big Savings For A Small Plant 
Boiler Blowdown Control 
Bulk Handling as a Business 
Burners For Package Boilers 


Coal Burning Equipment Applica- 
tion and Selection 


Coal Dust 
Starts 


. . » Stopped Before It 


Combustion And Combustion 
Guides 


Electrically Heated Pipelines 
Keep Fuel Oil Flowing 


Engineered Incineration 
Engineered Insulation 


Hot Materials Demand Special 
Conveyor Designs 


How To Select Corrugated Expan- 
sion Joints 


Joining Copper and Its Alloys 
LP Means Loss Protection 


New Chemical Grouting Method 
Prevents Flooded Floors 


Packaged Units for Coal Firing 


Permanent Tank Insulation Costs 
Less 


Profits From Wastes Purchased Vs 
Generated Power 


Put Dissolved Air to Work 


@ Reducing Boiler Plant Operating 


Costs 
Selecting Fuel and Firing Equip- 


ment 


Shell Selects Package Boiler for 
Outdoor Operation 

Small Filters Do Big Job 
Solving a Fly Ash Problem 
Specifying Paint Protection 
Spreader Stokers 


Synchronous Motors Do Two Jobs 
At One Time 


Television ... The Eyes Of Indus- 
trial Control 

Vibration Can Be Tamed So Sim- 
ply 

What Those Additives Do for In- 


dustrial Lubricants 


When to Use Eddy Current Cou- 
plings for Speed Control and 
Clutching 


Will It Pay to Incinerate Your 
Waste? 


Why High Temperature Water? 





Special Report reprints 
Individual copies of Special 
Report Reprints will be sent 
free upon request. Additional 
copies are priced as follows: 2 
to 24 copies are 25¢ each; 25 to 
49 copies are 20¢ each; 50 to 99 
copies are 15¢ each; more than 
99 copies are 10¢ each. Special 
Report Reprints available are: 


@ Annual Review and Fore- 
cast, 1955 


@ Combating Corrosion From 
Industrial Chemicals 


Contaminants in the Air 


Control Valves and Posi- 
tioners 


Demineralization—A Means 
to Purer Water 

Industrial Waste Treatment 
Distri- 


In-plant Electrical 


bution 
@ The Packaged Boiler Picture 


A Thermodynamics Re- 
fresher (Parts I throughV) 
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tearsheets .... 


of all articles appearing in 
INDUSTRY & POWER are al- 
ways available in limited num- 
bers. 

Single copies of tearsheets can 
be had for the asking as long 
as supplies last. In addition, re. 
prints are available of those 
articles listed on this page. Send 
requests, on your company 
letterhead, to Reader Service 
Department, INDUSTRY & 
POWER, Commercial Bank 
Building, St. Joseph, Michigan. 
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Save up to $500 
@ year per truck 
Write to 


PEACOCK CORP. 
WESTFIELD, N. J. 











HIGH PRESSURE GASKETS 
All sizes to fit your goges 
ERNST WATER COLUMN co. 
Send for Catalog LIVINGSTON, N. J. 























complete Anhydrous Ammonia 
and L.P. Gas plants 


designed - installed 
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good books 





. » » for industry & power 


Readers wanting to obtain copies of these books may 
order through Invustry & Power. Send check covering 
cost and we will forward your orders to the publishers. 


industrial Power Systems Handbook, Donald Bee- 
man, editor; McGraw-Hill Book Company; 971 pages; 
$12.50. 


This book is a permanently bound, somewhat condensed 
version of the General Electric Industrial Power Systems 
Data Book. Anyone who has a copy of the IPS data book 
already has a more comprehensive treatment of the sub- 
ject than is represented by this commercially published 
offspring. 

For those not having access to the parent work, the 
Industrial Power Systems Handbook represents as fine a 
collection of outstandingly useful engineering informa- 
tion as might be found covering this particular realm. 
While the organization of material is not quite as thor- 
oughly indexed as might be expected of a “handbook,” 
yet the information is there to be easily found. The editor 
and his 13 cooperating authors are all members of Gener- 
al Electric’s Industrial Engineering section. This, of course, 
slightly colors some of the viewpoint as to what might be 
“acceptable” practice. This is not to say, however, that the 
book is lacking in soundness or authority. Quite the con- 
trary. It is deserving of a prominent place on the book 
shelf of any engineer charged with the responsibility of 
providing electric power in industrial plants 


High-temperature Corrosion Data; National As- 
sociation of Corrosion Engineers; 50¢ 

This is a tabulation of information on the high-tempera- 
ture corrosion behavior of 31 materials, ranging from cast 
iron to lead and including some non-metallics. The data 
covers a number of stainless steels and high alloys sub- 
jected to temperatures over 400 F. Corrosion rates are 
indicated as “low,” “moderate,” or “high” versus specific 
temperatures 


Plant and Process Ventilation by W. C. L. Hemeon, 
Engineering Director, Industrial Hygiene Foundation of 
America, Inc.; The Industrial Press; 437 pages; $9.00. 

Here is a book aimed straight at the men responsible for 
ventilation of industrial plants. It is particularly notable 
for its emphasis on ventilation rates as compared to the 
more common-place emphasis on duct and fan specifica- 
tions found in most discussions of ventilation. The author's 
point is that the ventilation rate is fundamental in deter- 
mining whether the duct work and fans are doing an ef- 
fective job. 

The typography is quite attractive, though the illustra- 
tions are rather ordinary. The book is outstanding in its 
presentation of tabulated material for easier comprehen- 
sion. Tables of nomenclature are included, so that there is 
no doubt about the symbols used in the equations. This 
should prove to be a valuable book for anyone concerned 
with ventilation of industrial plants 
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When you need the facts fast 


on heat-power engineering, turn to . 


STEAM, AIR and GAS 


POWER 


Fifth Edition 


By WILLIAM H. SEVERNS, HOWARD E. DEGLER, 
and JOHN C. MILES 


Meets today's engineering needs .. . 


This practical book highlights material of im diate 
and growing importance to all concern d with the power 
engineering field. Concise and readable, it illustrates 
many recent advances made in steam, air and gas power, 
in luding data on: gas turbine Ss, mechanical re irigera 


tion, liquid and gascous fuels, and thermodynamics 


Steam, Air and Gas P r saves you from thumbing 
through whole shelves of references, cuts out time-wast 
ing literatures searches by bringing between the covers 
of a single volume the basic data from dozens of sp 
cialized fields, Covering only directly useful aspects, it 


gives hundreds of detailed references 


Features include... 


® Practical treatment of steam engines 


° Modern data on steam generators turbines 


conde nsing equip nt pumps 

{ j to-date material on supercharging 
governing, carburetion 

Analyses based on steady-flow equation 
Section on air compre sors includes 
centrifugal and axial-flow ty pe ; 
Material on internal-combustion engine 
presented with emphasis on theory 


ind operation 


Profuse illustration ine diagran 


show | rocesses 


Balanced treatment afforded prime mo 


types based on modern trends 


1954. 502 pages. 


Test STEAM. AIR and GAS POWER 


work, Order a copy tod 


INDUSTRY & POWER 
Commercial Bank Bldg., St. Joseph, Mich. 
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"Z1QUIDS WORTH STOR py 
ARE WORTH MEASURING « 


with a 


LIQUIDOMETER 


@ FOR GAUGING LIQUIDS 


OF ALL KINDS 
SZ @ 100% AUTOMATIC 
© APPROVED BY 
UNDERWRITERS’ 


LABORATORIES 


1000 : ; 4000 


\'write FOR COMPLETE DETAILS i 


rue LIQUIDOMETER con: 


$6-32 SKILLMAN AVE LONG ISLAND CITY.N Y 
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TEST IT 
oy BT. ON TRIAL 
et Se OFFER 


TOUGH AS NAILS! FAST! 


Repair broken factory floors without the usual traffic tie-u Simply shovel 
INSTANT-USE into hole or rut—tamp smooth—truck over! No waitlag! iN- 
STANT-USE bonds tight to old concrete—right up to a feather edge. it's 
tough, Wears like iron. Won't crack or crumble. install complete overlay 
where floors are badly chewed up. Used indoors or out Immediate shipment 











MAIL COUPON for TRIAL OFFER and FREE BROCHURE 


PLEXROCK COMPANY § (Offices im principal cities) 
605 Filbert S¢., Philadeiphic 1, Pa. 


ease send me complete INSTANT-USE informa- 

detalis of TRIAL ORDER PLAN and Free 
ANT-USE BROCHURE — no obligation, (Clip 
attach Coupon to Co. letterhead 
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Cochrane "let Pump’ 


C-B CONDENSATE RETURN SYSTEM 


assures maximum production efficiency 


Here is a method of improving heat transfer from steam that i 


almost unbelievable! In one plant alone, installation of a Cochrane 


C-B System increased production in pressure kettles by 50%, de 

creased steam costs 15‘4,, and produced a finer, more uniform product 
Regardless of the type of system now employed, a Cochrane 

System is guaranteed to get more heat from your steam. The 


prevents “condensate blanketing”’ — returns condensate continu 


to boiler or make up system without appreciable loss of heat 


Insure peak operating efficiency of your steam process equipment 
today by investigating the advantages of a Cochrane C-B S: 


. Write for Publication No. 6025 
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3 8 ON 17TH STREET, PHILADELPHIA 32, PA 


NEW YORK . PHILADELPHIA . CHICAGO 
Demineralizers + Hot Process Softeners + Hot Zeolite Softeners + Dealkolizers + Reactors + Decerators « Continveus Blowefl Systems 


* Condensate 
Return Systems + Specialties 
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NUCLEAR PUMP LEADERSHIP 


Byron Jackson 

has either developed, 
engineered, manufactured... 

or handled as a 
complete project... 
pump equipment for 
every nuclear reactor 

in use in the 


United States. 


Write today for the special technical paper “Centrifugal Circulating Pumps 
and Auxiliary Pumps for Atomic Power Plants” prepared by Carl Blom, 
vice president and ¢ hief engineer (Pump Dit ston ). This paper, probably the 
most authoritative available, was presented at the conference sponsored by 
Stanford Research Institute and the Atomic Industrial Forum, San Francisco, 


California in April 1955. 


Byron Jackson 


A division of Borg-Warner Corporation 
Mailing Address: P.O. Box 2017, Terminal Annex, Los Angeles 54, California 
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